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1 

rat** i ] m^mcftm*&tm~?z>&mM(Du#y 

±E»JW¥attx ±E«#§fi»fc«fc DSffl*ntefi§ 

umm 5 ] s ± wtctf ©j^^^-r $ § «§2<^ a # >y 

^<0fflffl«rBB»-r**J»¥a*«IAfcc: £*&&£?* 
*3S6E«80U3H^ hSHo 

[W*«8] ±E*JW¥8«\ ±EHf«0««rtfc* 



(2) »■ 2001-212782 

2 

>y hglt'feot, 

(o^fioffi^i/^^ts^sct^at-rsw^jsi 

/0 1 IBlc^OD <y h 

CW#5U 3] ±Ea«K^^«ffl#l8W«aUfc± 

H^t*t>fti^i!l**?T^SC^*iRpai:-rSiS*«l 
20 1 !BK£> d *K -y b ^Bo 

^y hilt^ot, 

s«#a^smbfc±EflSHfli«fcK:a"^v^TfT»i*wj 

Bo 

h MWftflW ^> SHIS . 
*y hglT^ot, 

50 -r*tmmnttW£&£. 
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So 

CfS*3Si 8] ±E«SB««E«^©KE«3nT^ 

So 

9MS ti 2«-r § e«xs fc *r*r -r set *w « t -r s a 

[0 0 0 1] 
[0 0 0 2] 

£i:ti±Mlcff»l^t5§»Son#7 h££B£> 
[0 0 0 3] S«Mfc?T»i£LTti:. *#«»ctt, a* 

[0 0 0 4] 

BO^tOHtT^oJ^^D^^y h^S^^^tlTV^ 
ctUCcfcD, a— «ftt, e»l!(On#'y hSBfcLTifi 
[0 0 0 5] C(OJ:9^ntN7hgfti, SiWtcffK 
[0 0 0 6] LfrU §« J ^D^7 h^BHlcfc^T 
T^^^o u^y hSBP^Ti*^^n^1t?8tcjSi;/ctT 
[0 0 0 7] *-CT\ ±a?<D^imc«#TJS: 



(3) ttPH2 001-212782 

i*»Sf5D*'y h^B&tfa^y h»BG>*J«Wii 
[0 0 0 8] 

■a. ±i&<Dmm*mik-?2>rctb\c, surname®: 

70 [0 0 0 9] £<D £5. TLfcu&y h^Bti> 

[0 0 10] Sft. #awtc«Sa#»y h««OM»^ 
^t§li?!^D^7 hgl«W?:t^P^7 h^B 

[0 0 1 1] C<0«fc«5*0 5R»y h»B<OW»*ffifc<fc 

^>o 

[0 0 12] Ste, *58Mtc«5D^y hSfiti. ±SE 
g(0P^7 h8It*$ot, »Dl7 h^B^^P/f^ 

[0 0 13] COt5ft*S**AftP*yb»ltt> 

50 [0 0 1 4] Sfc. *«lHK:«*n#-y h«B<Z>fM«W 
St§§i»D^7 hgI«W^t^a>f7 hSB 

[0 0 15] ctD<fc-5*D#»y h«B«M»*ffiK:<fe 
0, ntf-y bSBte. ion#7 hSi^^BrSoaa 

fticx^ retire, mm&mimm<Dmi£(Dmm*&m 

[0 0 16] *»ilC«SP*7 hSBte, ±a 

*y hKfi(OfiEs<oa-&v^«:tta-rsritsa^^m#fg 

fc, ric«ft^v>ttW¥S^*Wbfcffi<oa3K-y h^BO 
£r{i*.£o 

[0 0 17] cO<t^*«flt*iiilfcn#-y h»B«. 

50 feiccfc t>m^®s«rg8te-r^o 
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[0 0 18] ctilc&O. P«-;F8Ili, SB^i 

[0 0 2 0] c©D*7h»I©*MffitiO, ntf 
[0 0 2 1] *»«ic«a««y hSBtt. ±iS 

[0 0 2 2] c©J:3ft«ja*B*fcn#>y h*Btt* 

[0 0 2 3] cntc£D> D*7 hSStt, »Pt^7 

[0 0 2 4] £fc. #58Wfc«S0 5!W h*BO»J«W 
St5l»iOD#7 h«iO»»*t5n#7 b^B 

<s*H««*D5Py h«B*<£«-r*3«xafc* si 

ftffi«<0««!:««xa«cTSilbfciftiai««fcK:|S^ 
Ko#7 b«B©fri!i*»J» , r*»ftxai:**f 

[0 0 2 5] COJ;^j:n^7 hglM»^a 

0««hcs^-c\ «iit(fm^aw!|»st?»ift-rso 

[0 0 2 6] Sfc. *§EWc«£n^y h^fifciu ±2? 
[0 0 2 7] C<D£o%imtii*ffiZ.tcU#v h&Btt, 
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[0 0 2 8] CWCfcD, D*7hffltt, «S01t?R*: 
ffHLT> CCDJftBt»«*\ «^tffl&<DD5Ry hSHtC 

«fltr*fc«>k:«*-rso 

[0 0 2 9] Sfc> *aWk:«*oiRy bttBoWW* 
St§g»P^7 hSBO*JtHl«:-r§a#^ bSB 

Ig^, aHHff»xak:Tf¥«LfcJftBfll«*lfiB«* 
70 E«#afc EttT s I Eitxn £ * w-r £ o 

[0 0 3 0] C<DU#y hi£W<DmW7imc£K>. n# 
[0 0 3 1] 

aw*. a±«fcfT»*tt*-r*a»s!oci#-y h«B 

[0 0 3 2] a#-y MSBtt, B Uc^Tcfc 5 
20 co/ci6IEDj^n^>W^2 a. 2b, 2c, 2 d CC 
D (Charge Coupled Device) If-r^a^fcHtfiRS 

SB Hi. B2tc^vr£9lc. 3.— TfeTJ £§5 
MIW2 a*a— 1f©¥3 0 OKO-SS r^3#j coift 

[0 0 3 3] COu*7 S^W&fi 1 ®)^ SS 

[0 0 3 4] mfcmcte, u#\y h^fi 1 tt. ttWSB 

[0 0 3 5] Clfl0J:^»Ci±Wfcffi(l*8tS'rse»W 
&n#*y h^Bte. fl&Onsp-y h«B4:OB1?1(l**3i 

40 p^-r^o 

[0036] a«#afcbTtt, *w«**«Jfflurca« 
^atfwe>n5o D#-yh*B«. 

B*.T^£ 0 0»Jx.tfl2 3li:5tr £-Mc. P#7hgll 

a (i b) a, m*»fc*a«i:^-*Wbsnfc. 
[0037] ccD&oftmm^mcj:*), axvbmw 

1 ati, Cco|g] 3 {C7TsT<£ o tc, h^B 1 b 
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[0038] s/t. sni^a^u-cMu ^mmttmm 

te. m^* : gmc&>)mti'tz>&t)^£. ^m^^&m 
^*wtm^%&M^t*mx.r^z>o mte\ u*^ h 

ftT^SXt?-#T&9, «Hl<BttHH©**«ai*-ii: 
te, 0 4lC*Vf <fc-5tc> D$7hSlla (lb) tc*5 

1 ate, H^CTjVTcfc^C, ffi<0a#y hSil b^O 

[0040] £tz, mm^&tLTtt, mm*mm\,rc 
l7hSIUi, pc*-Ftf«»e«E£<*ft£PC* 

h 1 4*<i^.rv^o 

[0 0 4 1 ] CCT\ pc^-Ftim **V*3- 
F^MSL AN*-KfWf6tl5o h^Il 
tt, P C^-FXD7 h 1 4tCj:0, Ffctt 

L AN*-F«rfiJfflLTa-*ybx»JT**y h7-^± 

tc. PC*-KXDyM 4i:PC*-K2 0 0tOffl 

8±tPCiJ-FXn«yh (1/F) 1 4 tmmznZ 
-r— ^fBtMPl 3^CPU (Central Processing Uni 
t) 1 5f^<^tSLTl^ 0 #121*3151 3 

a, «-ax-#^fH«^nssp»-efeD. cpuisb 

[0 0 4 2] D*7h8Ilt^ CW5ftPC*-K 
XD7M 4&tfP C*— FXD7 h 1 4li-8iSnft 
i8LAN*-F (PCA-F2 0 0) tCct0> Mmc 

[0 0 4 3] CfttCcfcO. a^'y FSB 1 ate. 0 6 
SvT.fcdfc:* fficon^y hgllb fccoF^T^ift^rfUffl 

[0 0 4 4] fcUiiB^fc cfc 3 fcfflffi*K«:ffii*. S c £ 
J;t), p^7F8IHi, ffi(OP3p«y F8I^<Offltf 
ffi£3£&T*#S£5lcfc2ftT^£o }lff¥©te 

[0 0 4 5] *PWlffl^ntt^n4<7 hSB l 

te, c<D£oicm<Du#v hmmtm®i<D?£m%:-?2>c 

[0 0 4 6] Pt>7 hgl^ftlf tlfSlf ^ofc^f , 
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[0 0 4 7] COcfc^^SaSte. SWHcte, 

tctiK. s c t j: o pJh! t 2 ftSo 

[0 0 4 8] "T**^ ilT^gPte, #^»CJ:S«#* 

[0049] fcn»fc&&m^<oGLmxmz&mfa&w 

gfl GI«^I82 6) £flij/3tcfa< £ Steffi* SC £T\ 
ffl^ft tcioji/^TV^/cn^^ h SB tfSt/ He IE® \c ft 

tiJSHcfc^T«tBSft£o cftlCcfctK hSIPl 

[0050] -r*t?"6, 07* (a) at/ (b) tc^-r 

2&OD*7F8ila, lbWt&ot^ 
&^£-53:J§^cte. P^7hgll aWfOD3j?7 
h8Il bSB«Lt^5Ci:tctt46f, 07* 
(C) tc^-Tcfc^tc, 2S©Djp7h8Bl a, lbtf 
rpj^^ofc^tc^^, n*7F8Bl ateffl^a^ 
50 7hSll b^JTTSC^tfT^Scfc^tC&So 

[00 51] CCD£5tc> D/K*y hSB 1 ate, (»d 

[0 0 5 2] ^cD^lJi^LTte. tflRte\ flfr^OKlff 

So 

[0 0 5 3] BrSOftfttLTti, 0J*te\ ft#-&oJfc 

40 £9, ^o/cd^7 h8ii <o^tf^«{tsft. 

[0 0 5 4] ^/c. m^Olffffi^bTtt. MAtf. «S« 

tci^ c tz^m^t ^ s c h s o a<*wtcte, n#7 

hSBte. ±a?L/cJ;9tc. lftk:!8«*«mse«ft 
50 ^OlffB^^-rsc^-e, 8¥OD3R7h8«fl)« 
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[0055] 0^7 hSHti. Sfr^ojaa*. ta 

;^£«^ttiftffi*«l*.£o COci^&ff^-tii^a^P 
tf* p#*y h«B*t»G>o#y H6«^6<0«#*'«« 

[0056] ant#a^*^«*fijfflLfct>o-e*s» 
[0057] ctac^K), ms^p (a) ics^r 

n#y hSIl a, 1 b<oraoEBt^Li(Oi:*tc:ttE 
■KT?#a^«fc^3a:»-&T»feoTt, 08* (B) tc^f 
Lzfc&ofci:**;:, P«7hSll a 

4?7h8Il a, 1 bcOP^Sggt^L2tc*o/-cBf(c, 
[0 0 5 8] ^^^f'Jfflb/-ciiM¥SOit^tC 

[0 0 5 9] C<D£o%:Ctfribs dtfj SftSfl-^lcfil 

[0060] ffi««:ttm-rsc^r% 

h»BMOE«t^lCi:ra*Sf7«i*i:Sfcv^ofc«fe-5 
[00 6 1] W±<Ocfc5*C, Pt>7 hglti, »op# 

>y h*Bfc<om-p««*2fis*-e**ii«*s*«A*c 



(6) WBB2 0 0 1 -2 1 2 7 8 2 

[0 0 6 2] hSB^OH^Sl-rSISai^fiRS 
[0 0 6 3] p^y hSBti, f&m^Mcm\^mW} 

[0 0 6 4] CKDcfcd&fltSU^l/^tiffi. H<D<J:-5 3: 

[0065] p^-y hssti, m<Du#y hmwt&m 

1tfSO^%-r^o fits ffl^con^y hSS^/SS 

[0 0 6 6] fflfctf. P#y h^Sti, (toPt>7 h=g 
30 £ Q 

[0 0 6 7] Mf*W£li. D#-y hSfiti. *S¥<DP>K 
>y hSBOfi!cSU^;l/^ilSV^#^«. 

jBi^nsff-y hSB^tBSlofcP^y hSBte, SS^ 

BOJSiU^stfffi^kSfctt:. ffl?OD^7 hgi^O 
^S^;l/tcjCCTgB<Ofi)cS^^TtfT. 

^<Dj&m U^;im& <&Z>C£T\ ^fflfiOD#7h 

[0068] ^/c. p^7hgi(i, f&mm&^tfith^ 

50 ^J;*lttS«*A^aH<D«fiU^;l/^aEO^«^k:«:. ffi 
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SC££>T^S 0 ltf£#&£bTte, 

tf^fenSo 

[0 0 6 9] C<D&r>lcffi^(Du#v hgfO^gU^ 

[0070] x«*s«fwi«su^i'fcffi5£s 

T. EfciKSrT*^— £<0 h;l/*<D«?fi*:&£C ^^"T 

[0071] &rc, D*7h8iti, JttB««*\ 

h mm smmm l ^ u t ^tt^ 
[0072] hmw&mz&zt&mmmvwxmz 

^D#7bati a, 1 btf^x, «u -fx, ^y~> JO 

[0 0 7 3] C(Oo#^ hSB 1 a, 1 bfcL H 1 0 lc 

H««*flF«-rs«BI«*f^ia#Sl Oil, iftBtiMBfl 5 
gj^S 1 0^fiil>fcifi!ai»fH^82e«nSfBtt#S8 

a««fcj:0, D*7h«Il a, lbli, JftHltSl* 

atsc^^-eirSo -r&fr^ »ot*7 40 

[0 0 7 4] $/-c, P*yhSfila. lbte>B10 

tc^-r * ate fflw>n#* h«H^6asfi*nr<s«fi 
mm^^o. D#7hsn a. ibti, (toD^7h 



S 0 fcTFfc:. s i op«^ h2£B 1 a*<*B««*ft« 
LT, gl2<Dn^y hSH 1 btfffl 1 <Du4<>y h^M 1 

[0 0 7 5] ffiB&ffi^K9£LTfcL i^tl GPS 
(Global Positioning System) mciX&Z ftZMfeitL 

[0 0 7 6] ffl 1 OD*7 h^S 1 a*4. JftBflWRfRH 

&\ B9tc^r<£?tc, 8PMrtO«l3 0K -TX3 0 
2. *^>a>3 0 33P*ttttiLT\ fn^^lf^i: 
LTJfiBWIHfcftMtfrSo 0J*fcf. CCT^^»S?a 

f c> ffigic&stf— ;l/3 0 4lcoi^TfcJ\ SlRtfS2 
OD#7h8il a. lbtt, SBOfJtl^LTSllt 

So 

[0 0 7 7] 851 (On«7 h^H 1 at*. *BIW«ffJ« 

DS20n4?7 hill btc^tH*rSo ^LT, H2CD 
a&y h^S 1 btt. SB 1 OD*^ ^SS 1 afr6i£f§ 
snT#fc«SH«««:S«#a7U:J:0Sm-rSo * 
*3, aSfi#S6&tfS«#®7i:LT*±. ±i«Lfc*R* 

[0 0 7 8] JfiiaiflH«:SttW^^2(On^'y hSB 

-^V>T, »»WfcftS«l3 0 K ^7i/3>303f^ 
[0 0 7 9] WBrtfc*S««3 0 5*B«« 

m&mmmtics^r. mm3 o sst^it^c 

7h811a, l bcOPaT*fflffi3 0 5<0{fiLB«r»^-& 

u\ ««3o 5o»B(ftfi««*ft*rbT. ai&tfs 

2tDP5p-yhSBl a, 1 bti, ^ntc/SC/clfif^-T 
Scfc^tc^cSo 

[0 0 8 0] tt±0D<J:"5*c > u^^y la. lb 

*f«»3 0 5) S-e»»-r*fTl6«:fic:-rcJ:-5(cftSo 
[00 8 1] &3b\ W^IEMt^®^ SasP-y 
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[0 0 8 2] «*tf, 011* (A) »c^-r«fe5a«&H 
1f$Bmp 1 ^feoi 1 oasR»y h^H 1 ate, 
#*y h^B 1 b#0 1 1 * (B) Jc^-r J:-5«:gB^t> 

mm 1 at*. 0 1 1 * (C) £3^r *3fc:*n3p'y 
[0 0 8 3] C*Uc£D. RlOPsfy h8H a tt. 

[0 0 8 4] £/c. CCDcfcd&^tfUS, ±*Ebfc £53: 

[0 0 8 5] Sfc, J&B*£B£l*fcS*!K Haon 
#*y hS6BOMT*raU««*«**"*T : p«>afiH7 f -^ 

±TWSB©ffiB*MttbT, fc5vHcffifi1tf8*i£<I 
■T£C£T\ ±580*9^ ffl^Dn^y h££B£fifag 

[0 0 8 6] n«^m ±5EO«fc-5^ilfl 

ItftoasRy hgBfc^HT'Wffi^iftr 

t <om m&mc «fc 9 1fi?$<D n <R *y b SB A^Jfl H tc u > £ c 

[oo8 7] ®m£s bmmicte. nrnkismv 

[0 0 8 8] CcDci:^^tTffi) : tT r >'^IBte^-ltT*5< C 
[0 0 8 9] cfuc£9, Mout:7 h^Bti> ffio 

[0 0 9 0] BabfcfeafcJSbT^X^)* 
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6tit, ^{tfcbTtBWtT«l«:ffa»&fcOV^TlttWr 

[0 0 9 1] tWfctf, 01 2te*Vr«fc3K:* Sl4<ODd? 
7 hSi 1 d tt, » 1 atf»3fl)D*7 bSI 1 a, 1 

b, i ctcpffibtnvyF^iu ^comm^nr 

mm^nr < §nvy FtlSUra l R0^3<DP#'y 
h8il a, lb, l c^fBSItTlft^r-rSJ:^^**^ 

70 S^30P*7hgIl a, lb, 1 c £<DrS<OMiWtf 

[0 0 9 2] Rttttfcztt, *©.fc3ftttBM&fttt> ^4 

R SFtyc&PtfW hSBfc*tJSSttT*#&£ 

D3Y>K^fS$WP*y h^BtciMoTi/^o n 

gll a, lb, 1 c^MWKOilSffl^^^^ 
20 SUSP** *n#y h«EBOfTttO*T#>f5>^*«tt 

[0 0 9 3] hBiX^uy hR S <DJ£ffgK:o^ 

e^^n/c^is^^-^^JDi, Dz. D3*^e>*So 

aiOr-^IDittSl©P#y hSU afcWJC* 
tU gS2 0x-d*?UD2&gS2CDP^y h^B 1 bfctt 
JSStU »30f->MDi(4, »30njS7h*il 

ctc^tjss^nri/^o *jias<ojB!B"r». p#^f*b 

A^&TSSCi:*^^ ctOf'-^yiJt^ntCJSbTS 
# -J Y SBtCJS bT p sp -y h ©J»X ^ 1 J 7 b R S cDt-*- 
[0 0 9 4] P#y hWX^U/hR S 

tflE}£2nTV^o * bT, ^-r-^^JDi. D 2 , Ds 

Slla, lb. 1 c^HT*|p|W^-r^vy«:i:S^«) 

40 [0 0 9 5] Ctl637yhU WAtf. ft-r-^JD 
i t D2, D3tc*5(/^TH?THStc±^e>T^MA,T*IBai^ 

[009 6] CcOcfc^^P^-y FSJffllX^'J^hR S 
S^^T, S4(On#7h8ild^ ^cDJ:-5^Sl 
71ia3<OP*'yhfiil a, lb, 1 ckinvyF* 

[0 0 9 7] m4(DasP-y hSB 1 dfcfc. P^-y h^B 
la, lb. 1 c i:<0P^T*afl^P^-rs^tc5tiI^s 

^ ^ > ^7 a p c i (cj; o p t> 7 h mmcom£^m 

50 (Iffl(OXb7F2 8a, 2 8 b, 2 8 c ^tftt&o ft* 
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1 7bmm3(Dmmmxi'V F2 8 a. 2 8 b, 28 c 
fct. trB^eS-rS^ 1 7bM!&3<Du^y hgg 1 a. 

1 b, i c i:*te^t^tit, w^n^p^7 hsp 

la, lb, 1 c £<DmV-T—2 s MiM*1 : 7orctb<Dt><D 
t;£>S 0 

[0 0 9 8] fLT, S4©D#y h£IB 1 cHi. CO 
£ 5 fcf*-* afitOBBft&tcJtti^^rit Istcm l T^Mtfl 3 
^ISfflXl/7K2 8a, 28b, 2 8 c tc. *fJS£ 

— £?'JDi, Dz, Da^tl^n^-To £-iiif fflXU-y 
F28a, 28b, 2 8 c "Ctt* 28£nfc1f?B (-r— * 
?U) ^6 I P7HL/X^#-hi^l0ffilT, ^ 

F2 8 a. 2 8 b, 2 8c^P^7h8 

mi a, lb, i c ^ © t"- 9 mm&s&tfWiL 2 nS Q 

[0 0 9 9] »IifflXl/7F2 8a, 2 8 

b, 2 8 ?l#*S^n/c-r— £?'JDi, D 2 , Date 
IH3zE^nTV^^v>F^r, SilflfflX U yK2 8a, 

2 8 b, 2 8 cOP^|p]l8LT^{rr&o 

[0 100] P^7hglla, lb, 1 cti, JtfJSS 
n§HIfflXL/7F2 8a, 2 8 b, 2 8 c fr£f€{S2 

a, lb, 1 c«. §iLfcn7VK^»Tt5o 

[0 10 1] cnia 1 ), ^IifflXL/7F2 8a, 2 
8 b, 2 8 c taS^vyKOSlli^^^vyWT 
^»^P>ntt^Ci:^f), *a#7h8ii a, 

1 b, l cOfrBMi, £f*i:LTttWfT»fc<fc*t><Oi: 

[0102] ia 1 4 ^-r^dicfe^nri/^ 

n#*y hfffWX^U:/h R S *^T,R{*WfcBWJ-r 

©D#7hSIl a, lb, 1 clC&t), \,^£>tf>%> V*? 

7bglla, lb, 1 ctCcfcS r^a^yj (Dftmt 
S^ft^tai 5* (A) fr£> (C) -xcO^t 
Ocfcdtc, SEMLTV^saRODsRy bill a. 1 

b, 1 ctf, rfeffiOJ cDSfStc&^T, r&Tc^Vj 

[0 1 0 3] 0 1 4tC^*To4<^ h$tJS|JX^U7 p FR S 

-a-^bt TNUMBERJ <hfB2iLT. 2 9IllC»atS 

XoiC 3^D,f7hgIl a, lb, lctc£Dt& 
I^tIS^t?*!^^ isgvofflii r 3 J h&So 
[0 10 4] fit, 2fT@^tC x SiiftfflXl/'y F 

2 8 a, 2 8 b, 2 8 c^o#7 bSfil a, lb. 
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76 

jA^n. 2MB. 3?iJg, 42WBfc* MifflXl/yK 
28a, 28b, 2 8cft M^WP*7hgIl 

a, lb, i c<Dftm*fflffl?zrc&<Dmmmzmzn 

[0 10 5] 2ffSfc:*3l, v T\ l^JgtC riP_ADDRESSj 

IB^So l^ijgtc THOSTNAMEJ £*l^T, « 

P4?7 hgB<D1J-—^<D*'y b€.£:f23$-r 

70 [0 10 6] 3tT@tC*5^T, ^Xh^f-hS^ 
fay^So **flficO0g|T^i, ^7^7bh^LT T1000 

[0 10 7] 4frSttB(^^T, §P#7 FSBfctt 
fSSns^JK, 3WF«OD*7 hSBOffSj^rSiJ 

[0 10 8] 3^>F(±, flttWlcti, 7v5?lJbT|5)W^ 
7>Ki:i*3V>FJ:tfa&5o 31flfflXU*y Ftfcn 
^PlffiavyF, a»3WFOl(g^2lffltScl;5tc 
tB3i£titr^So CCT\ ttfta^vFtt, 

^Sa#7 hSlOW, o^y FSB£f*£LTtSS3 
tTlft£%S£9tc^S&^T$>S 0 *<*tfKcti\ HUB a 
WKtt. ^vyF^^^^y^v^^^^ 
fc«><OSYNCi8M^ §D^7 FSBOfiWteBJlco^TH 

[0109] synostosis it 1 D#-*t£j§a ax 

SYHCt^K:ov^TO«»JilHBka*t»<o-c*t), 
30 (ftOSYMC«^fcOH»J«*fcft6o £<D I DS^fccfcG 
SYNC^«:K53iJ-r S C 4: K: <fc D , {tiKOSYNOStf* i: M^lT 

So Ste. RWI«i»tt, *a#7h8ll a, 1 

b. 1 c tc^n^n^sfB^^^txT^o. ^n^o 
m^te, ^tw ri ooj »cft*<fc5fc»^*nr^ 

S 0 **5. BMWJBrtHBRkiov^Ttt, ri 0 0J 

[0 110] ftt, COl^JWaKJiSMis P#7 
40 HI a, lb, 1 c^Otrift^^ns^tcfcSh^ 

jmw^nso aw-mar* ^sffiii^LT^cD^y h 

So 

[01 1 1 ] mx&. m 1 <ou^ y hmm 1 a *us 

£nS!g 1 cDjifffflXl^y F2 8 a^p.2^nrt/-;p 

^(/^o ) ^fS-TSo tt/S^ns^l OiiflJBXU-y 
50 F2 8 am S1<DD*7 FSll atfRflfcfifi 



-9- 



(10) 



2001-212782 



17 



18 



ftOa#7 hSI (CCTH*. 3520n<p-y F^B 
1 bsRWiS3<on5R'y FSBl c©-BSL<ttW 
75) ifittttc I DS^^WlSSnSSYMC^OHfT^Rltt 

So fit, ft«OP^7hgIl a, lb, lc« 

BfjEofiiL *mx& ri ooj tc&s 0 

[0 112] C(D&5te9BMlc&Q. ^olfSffl H 
28a, 28b, 2 8c^ lejWPffl^n-;^^^ 

( ri ooj ) tibfttlDSio^w KoM^tbb 

[0 1 13] fit, a»On*yh8ila, lb, 
1 cOtTl/j^WS-r^^-V^-^n^tfi-^ 3 3tt. 

fcfcStK^SCfctCcfctK I DS^tcttJESftSSYNCtfo 
^*$TOD*7h8Bla, lb, lc^&^T^T 
U D^hSll a, lb, 1 c tifcX<DftW}te&tl%> 
VmT*&Z>C ttfX'ZZo £Mc£Q. 

y^;l/3>tfoi-^ 3 3tt. PWii^Jg^^rttffl^m 

feoimfcrsifctzia^ ^mmm^uy F2 8 a, 2 

8 b. 2 8 ctCtO^nv^F^fi-rSo 30 
[0 1 1 4] ^tc=iv>K(i, H!l 4tc^VTn^y Ffft'J 

[0 1 1 5] COWAlWMNi. B$IH (ms) fcSISMcSfc 
oT*5D> fAITf9H**3tt«^fcn#-y F«fiteJ§5£S 

[0116] wAiTt8M*o§is#*tt^n roj . rioo 
oj , r2oooj t^^x^^mmmmx^, 

T0J <DWAITf8H**:Sff LfcSI 1 00*7 FSB 1 a 

m^xmznxzx^&^^v&i&^icmftL 40 

X, 5\%Ltf TlOOOj <QWAITifo^§ftLfcS2<DaiP'y 
^oT^t7bT> T2000J OWAIT^*Sfibfc 

IS3©P#7h«il a, lb. 1 c<OSttffio/S:WA 

it«*o5I»*^t roj -c&aw&Kitt. 3fn7iM8i 

3«DD*7h8il a, lb, 1 c ti^lcaSfctTCST 
[0 1 17] *LX, *nM<DBMX&, C<DWAITf8tf* 50 



t0^tc2ltbSnS3V>Ftt, TBANZALSITJ (Draw 
Fk4oT^*o TBANZAI.SITJ □WhU D#-y F 

[0 118] CtO<t-5*WAIT^*^Ui*n. £!^T 
TBANZA I _S I T J n V > F W £ *VT < § C £ £ 0 . 

O^ltffl^^^ffl^^ofcifimtC rBANZA l_S ITJ £Dr3 
TVFSrMi&U S2(OP^7h81l bfcfc. *ftfre> 
\Wik\C TBANZAI_SITJ <D^> F*BBJ6U fff3<Da 
t; 7 h8Il cCi, *tl^6 2»»*C TBANZALSITJ O 
nwF^gflte-TSo 

[0 119] ti±<OJ:5tCSYNC^^>WAim^^JB^ 

[0 12 0] \mmW (5ffB) OSYNCtfiMfrfccfcO, «■ 
a # >y F SB la, lb, 1 c tf&<DW&K&ti%V3& 

tast, i d= i xmmmf&mmm%zrLZ>o id 
= i (ommmf&mm^mff riooj eascta:* 

^ gIllfflXl/7F2 8a, 2 8b, 2 8cfr6WAIT 
ffM^&tf TBANZALSITJ £OPV^ FtffS«S*l*c 
[0121]»1 Or-^^l (81 1 OP«7 FSB 1 a 
(I PrFUX^H. 22. 33. 44) U:tti££nS-r~£ 
?U) Di<DWAITlft^CteO# ( T0J ) tfAott^O 
T?, Sl©P#7h8Il a«-T<^C TBANZALSITJ n 
v>Ft*ffU 0 15* (A) {CtMT&oK* f& 

[0 12 2] Sfc. 8!2<D-r— *?IJ (S2C»Pt:7 FS 
Bl b (I P7FUXOT. 22. 33. 45) tCttfSStlS 
■r-^J) DzOWAITtfHHCte 1 # ( HOOOJ ) tfXo 
TURCOT, 8 2(OP^7F8il bte> »100*7 
Fgil a^PvyF^fflTA^lM^ r BANZAI 
_SITJ PvyF?:I?7U m 1 5 * (B) tc^Vr^? 

jc. r^oj s»^*3^ % t r^vif^j DMi^-rSo ^ 

«lk:»3aD-r-^5»J (»3(OP#7h8Ilc (IPT 
FUX^n. 22. 33. 46) tc«JS«nS-r— ^^J) D 3 
<OWAIT*^tCtt2» ( T2000J ) #AoT^S<OT% S 
30Pt>7 h^B lcli, Si con^^y F^B 1 a^n 
•^^F**=RbT^6 2»aK: TBANZALSITJ 37> F 

0i 5* (C) tcTj^Tcfc^tc, r^oj ^ 

[0 1 2 3] TBANZALSITJ 037> FOUftft^UTf 
Si:. SftSYNC*^«0, WtfSndW FSHl a, 
lb, 1 c^^Tifitc^nsm^T^SC^^tH^ 

^^nso cntcctt). ^ctc^T^p^b/cmi ©n* 

^ Ti OOJ tc^SC^tCcfct). #D#»y FSB 1 a, 
lb, lcH Btf*IfifflXU7F2 8a, 2 8b, 
2 8 cjb^lRlWU/cflS^nSWAIT^SQ^lHjgco 
TBANZA I _S I T J O n v > F tc £ 0 ±2? b fc £ 5 tT®J «: 
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[0 1 2 43 01 4^tD,f^ bmfflX2V7hR S 

0 1 5* (A) fr*> (C) izmt-tZ&ofc* 3i3<DU 
#7hSlla, lb, lc^l#f0^fe»l 

[0 12 5] &Jc<D&?lC* S4(OD^7 h^g 1 
hglla, lb, 1 ctc^§tBPfi«J^r^^*^ 

i b, i C icj:«ttii?Ttta. a— if©mt©*L« 

[0 12 6] ffl^OD*7 h^H«. ffitt^HtC 

■y hSE«^flfc©n*y h*«i:1(HB*SE» , r*IBK:. I 
h*«t±, ^SLfc I Dt»^cS^VTffl*£>P^y h 

TSott, SsttSttS 1 D«*<DBI«fc:J:D* 1£»£> 
[0 12 7] ( 1 ) hglOMOlWlJ 

>y h^g 1 tt, *<*W*iittBI 1 6 tc^-T cfc -9 tc«dcSn 

[0128] c c Defw^7 i i "e»«snfcH« 
x-^i, g^saaapi 2tc«^^n^> 0 firman 
2ti. ccDtiTt^^7i u»)^n/ciif- 

ZfrlsX. fEiS^STfeSDR AM (Dynamic Random A 
ccess Memory) 1 6 tclEti^-t^o 
[0 12 9] St D*7hSIl 14. ROM^y^- 

7x-x3 otc^^n/c^^eu— x-r^- 

7x-X2 9^1I*_T£>9> CtltCct Dl^fcfcS^U 

-#-f) <^>sia*s ) 2 1 oK^&T-zmimik 

[0 13 0] 2 P#*y hSB 1 tt, PC^ FX 
P>yh (PC^-HI/F) 14^mtt^o Ctltil 
cfcD, P C F 2 0 0^«fiL AN*- FtSSS^ 

[0131] C PU 1 777^>aROM (Read 0 

nly Memory) 1 7 tcfEtt£nT^&iW:/P ^5 A«\ 
ROM^>^-7x-X3 0M»Ul 8^i>LT 
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aROM17lClB«Snn^CPUl \<Dm<fzfu7 
rn^fcfj. — ^ (Personal Computer. PC) 3 

[0132] ^wo«JB**ai-rs*tb*®«:«fi!c-rs 

#f^>3^^19a, 19b, 19 c, ^^f-fe^ 
24a, 24b, 24c, 24d, 2 4 e «r/r LT{S^ 

Ltcpui 5tc«3&-r& 0 cpuistt m&znrc 

fg^cS^VT7^faX-*^2 2a, 2 2 b, 2 2 
c 2 2d (ffilfcfcf, -^ntCcfc^TigWj^n^S 1 <OW 
95 2 a- 2 d^>ffieP3) <0»ff**JICr«o CP 

ui 5». xtr-*2 3fr6m*sn*»^*«ii-r 

[0 13 3] D^7hgiUt 3Sj^«JC«fc0flS 

20 ffifc-r**^»W^SP2 6 aRtf*d1«ttffi» ( I r D 
A) 2 6 b£:fiIx.TV>£o 

[0 13 4] *^HBai^W2 6 att, #tt»K:J:DfftO 

3S^JS«ttJg|5 ( I r D A) 2 6 b fcL OL— lf®l*fP*C <fc 
9 0^L&^'J ^Er— hn> hP — ^fr 6 tiJ^J 5 ftfcrfM* 

g|5 2 4 e*/rLT«#«Ui«l 2tc«^-r^o 

[0135] {a^man 2«, «jg£ns&«is?B«: 

rtg|5/^X 1 8^LTC P U 1 5 CPU 15 

a, 2 2 b. 2 2 c, 2 2 d (DftfP**!*^ &o *T*t> 
CPU15&, ijt-h3>ha-7^^^1t 

7^faX-^2 2a, 2 2 b, 2 2 c. 2 2 d (QKjflF 

m^rcmvmfeoxm oasis*) ^tH^*r^o 

[0 13 6] CCT\ *t->^3^ — * 1 9 a~ 1 9 
c. ^^y^-tr>"9-2 0. 7^^D*>'2 1 . TZ^^x. 
40 -*22a~22d, Xtf-£2 3, *^StB^j8P2 6 
aatf*^««mW2 6 b*tt> D#7hSil^ 
5, P«*«flct5t>OT*t)> cne>£:£ <h#>TC P 
C (Configurable Physical Component) f/WX^f 

<. &m£. ffi«Hr>1t. iniSJg-tr>^. *v^i^-fr>r 
PH<Dfrffl'J#iaT*fc ^ T fc cfc 

[0 1 3 7] m 1 71C&. fl^SaSSPl 2cO«SjSCT^^ 
ITI/^o DRAM-Y>^-7x-X4 K *Xh^> 
3?-7x-X4 2tt, ^n^tlDR AM 16, C PU 1 

50 s^s^snsfcfcttc, nsp^x4 4tctS3gc^nr 
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5te. $4g0^X4 4CQfMl£: 
7 COT— t! hlx— > 3 ^fr^o 

[0 13 8] /^WI/sR-b 4 8RZfisVTJV#—h 5 
Otcte. flUfcf* ^gpoP^^m^bTco/^v^;l/n 
y\^zL-^ (PC) 3 l^Wnn^o 'Wfn 

b 4 8, /VyfU^-^-V 4 9&tf>"J 
r;l/4-°-h 5 Ote, fnfn^'J7x7/H>^-7x 

5 3 ^frbTrta^x 4 7 tcg^nr^o 

[0 13 9] C C Dtfx**;^ 1 1 te, li^b/cli® 
t-^^FBK (Filter Bank) 5 6lcfe%£i^Z>o FB 

K5 6«, ^snrcis«x-*Jc:*fUTHigifr5aa* 

■x— £te. fl8l5;U4 7*MtDMA (Direct Memor 
y Access) 5 ltci^nSo DMAn> 

hD-75Ut RI6«nftitf-**DRAM16 
tclEiMU DR AM 1 eTHiCCOiB^-r-^^fHtS-r 

[0 14 0] S/c, DMA^>hD-75 His DR A 
M 1 GlCMEI&ZriT^&mM'r— **B:fi»!#ttlU I 
P E (Inner Product Engine) 5 5\c$$&r? £o I P E 

tT^o C©»JH8*li* DMAnyhD-75 1^ 
DRAM1 6fclEi£StU fB«*nSo 
[0141] 5/'J7;WU*Xh3Vha-7 5 7 
te. CPCf^X2 5*WnSa CPCf/WX 
2 5te, Mfcfcf. lil^f^3^-^19a-l 
9 c, £'y?-tr>"tr 2 0, 7-{*a*y2 K 
x-^22a-22d, X^-^23, **MSffl*J»2 
6 aRtf**l«tttMB2 6 bf^f)I^ntl/^o C 
PCf^>fX2 5fr6«»8nftWf-*lt, '>U7 
;WU«hnyhD-7 5 7^/rlTDSP (Digita 
I Signal Processor) 5 2tc«*S2n& 0 DSP 5 2 

To/^-y-7-;i/r3>tfa-^ (pc) 3 2W»a«n 

£o 2^V5 4te, «fMttl8*rt^U4 7^LT* 

[0142] ixt&^tc&oicutfv hmm \ teMf&z 

tiT&D, n^y h^H 1 te. »a#7 h^Stcttl^ 

[0 14 3] COP*7 FSH 1 ate. *tt«mj*gP2 
6a^m^a5^bT> #^Mttaiffi2 6^mSP2 6 b 
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[0 14 4] Sfc, Xtf-^32 3^tfc±j95£LT, ^ 
^□,ix>2 i*«th«4:UT««*n4*l8**<JfflUfc 
iI@3Mglc<J;D> p*7h8Bl ate, B4lcSLfc«t 
■Mcffccoa^y hgll bfcOH^1fffl<D?2«*?*SC 

[0 14 5] 2 etc, PC*-KXP7 h 1 4^gf$ 
tl/cMLA N F*Atti*Jffl5*: LT«l£<*ns«& 

*mmi>fcmm3 i mc&9. p#7h8ii ate, H6 

[0 14 6] cOcfcatcW^n^iie^S^^oflSco 

[0 14 7] ^tC, oaJW hSB ncfet*S*n«fc«fe 

[0 14 8] P#7 h^B 1 te> 0 1 8tc^-r£5(c, 
^ F;Wx718 0, /*-^;l/u^y hi 10, 
20 ^XF7^^I 1 5 0. /UP>hP-77 9RZfJfi9l 

[0 1 4 9] CT*te\ ^ F;Wx7I8 0, 
p*7h (B) 1 1 0MrVUXF7^^Il 5 0te 
p* 7 Ffii 1 F'>x7li: ITifilc^n, 

p>hP-77 9tiP#7 F8IltOA-K^x7iJC 

[0 15 0] *ft, *i*MBi«#- M 0 0 «\ »p 

[0 15 1] ^ FWx7I8 0^ FSB 1 CO 

7«LTt^o F^x7l8 0 £<D?>^ 

XFWIl 5 0 hOlt$g^g^tCO^Tte, 
t;l/P#7h OB) 1 1 0£rfrLT&2n&o 
[0 15 2] /^-f^;l/P#7 hi 1 Ote. tvWX F 

i 5 o tffimoyffiffttc & ommz^'n-tz ^ f 

M-ft;VP*7 F 1 1 Ote, f/WXF7 
>T^»l 5 OT-ffiDlftdtSffifc^ F;Wx7i8 0*c*5 

[0 15 3] f^-YX F7^^i 1 5 Ote. ±it!L/cC 

So M^tcte. f^XF5^Il 5 0te, /^-^ 
t;l/P^7 h 1 1 0*^rl/Tf|ft5 F;Wx7I8 0^ 

&«««r*w«Ui*»2 6 a^e>m^-r^ias«rff -5o 

50 Sfc, WXF^Il 5 0te. ^3BI«ttJSR2 6 



(13) 

23 

[0 15 4] co<fc5ft«JSfccfct>. P«vhSSI#l 

tffafr\,^-Drztzici&, mw&mm#—h 4 oo^ 
[0155] fljAtf, w«*a&«-r*n#'y h^B&, 

'>Ur;l//^^SiJ®-r^^xny ha— ^7 9lc& OBI 
^L*^8E«¥K C^-O^D) 70 

fck, 0(1*. fcf* ±3££>H11 7^L/cv/<J7/WU3yh 
[0156] fS#1>«il«sK— h 4 0 0 «:f Uffl L fc D *E >y 20 

[0 15 7] fRfl«iI«#— h 4 0 0±^AD1-^f 
— ^'J7/WU^fIt^fVWX F^-T/^Jl l 
5 0^Ltn#y hgi^ft^Iltl.;^ft;l/ 
D^y h l l OtcM^n^o fit, ^ F;Wx7I8 

0OV7h^x7-€v ? a-;b^^t/l/D^7b l l 

^wsiifs^- h 4 o o&ft-LfzT-zcD^m^mmtf 

[0158]^ K;Wx7I8 0 1/^^101 
[0 15 9] tRIS-feT, 7y'J^->3>IB, ftW]*:T 

[o i 6 o] ccD£5&r:/y vimj: t>, c *o 
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[0 16 2] ^ KWx7l8 osavwt;i/ 

[0 16 3] a F;l/»)x7i8 Ote, ot>7 h^S 1 <0 

S^nt^^o ^ K;l/^x718 Oti, RftWictt. El 
^ KWx7l9 0 £tfJ;fr3£<D^ F;^x7I 1 0 0 t 

[0 16 4] Bfflt^O^ K;^x7i9 OTHt j^SI5A> 
eA**nfc«ffi*^-^-v;l/Djp>y h 1 1 O^LT 

[0 16 5] fVWXtOf-^^lt^f/^x^ h 

turn w*tf, £ggt^tHgP9 2. zvT-^yy--^ 

9 3. 4, *KBttffi9 5. ^f*^dig[$9 

6, ft*«ffi»9 7«*^fe>ftSo CCt\ 

*y*Hz>1J-— g|5 9 3tc£D rftT6ftfeJ Stf rnpfrft 

^ig»*n. ^»«mgP9 6n-ckD riEfflbftj #ss{ 

[0 16 6] c<0J:5a#*^x*Mi:<j;5W»*^ 
<OflHH<OB«l«/^— ^-v;l/D#y F l l OKcfcOfcSft 

[0 16 7] ^-v;l/D#y h i l Ote, ^ F;b^x 
718 0 ^Mc«bT(DAtl]^^tMt^r/KX 
F7^^Il 5 0 £<Dt— $(D$:mL%:~?Z > $><DT*$> 

x^hhltlitSo cco/^-^-wl/n^y h l 10 
tc£D, SK^^ FWx719 O&tfHi^cD^ K 
;^x7I l o o ^Sif/UX K7^/^^w» 

£C^tc:£:£ 0 CCT% f^XK7^il 5 0(i, 

Ct T SQS^rtT «5 cfc -5 ft 2 nt l ^ 0 
[0 16 8] C0<t9^^ft;l/P^7 h 1 1 0^:/r 

X3>^-^ 9 i KA1r£ftZ>o 

[0 16 9] AM7yf>f^X3yM-^9 1 T*&, 
EBKWWSrjKttOftS^MkiSSI-rSo d*7F81 
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[0170] £(D£5\cm&zftr\;^mm&<n^ K;i/ 
A^sn/tse*^i8Bi«»9 stccfc Drains. 

[0 17 2] Sfc. ISOa*^ h»Bfc<OlM8©SS«* 
*nS*f>JfflLfciHl^J: Off 5 ^*M9tttii 

t)-£>"r^ ^X^y/^^ 9 1 KA^Sn&o 
[0 17 4] AW^yf^^X^V^-^ 9 1 T'te, 

[0 17 5] — 2k fcti*j&<0^ F;Wi7S 10 0T? 

0y*te\ ^— ^;!/a4<>y h i i OA^oii 
F;Wx7li oo^e>nt<So 

[0176] m^J^^O ^ F;l/^ x 71 1 0 0 T'teL flc^* 
Wl^y^r^i 97>ziz/ji— $ 1 0 1 5 &1S?H 

(rnvvK) tfA^snSo 

[0 17 7] A^-tvyr^^Xny/^^ 1 0 Hi, 

[0 17 8] tti^^ F;Wx7i 1 0 0%mj£-?2> 
[0 17 9] SteWtcte. tttfjS^D^ K;Wi7i l 0 

2 , -e— > 3 io5, &mmm%<> 1 o 6 . h ^ 

•y^>ygPl 0 7. MT^*>'a-Wl 0 8. LED^ 

*tspi o 3, #*f£sn o 4iwe)Wo cct, 
D§j kHB-r*M»^a«n, h77+>^i o nc£9 
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&B9RS9 4&tf»#*ltiffl5 9 7<DBtt««* ,J t^ 

H*r^$iJffl^^tl, LEDj£*TfflU 0 3*CcfcD r § 
70 (LED) Oj£*TJ fcB-r*»J»tf*«*i*o 

[0 18 0] CCOcta^di^^O^ F/^x7l 1 0 0 
fcU^j-fev^-r-f ^X^y;^ £ 1 0 nc£D1f 

[oi8i] mwmcte, m&mcuxv bmw 1 

D) «r^fiELTtib**rSo 

[0 18 2] COcfcSfctUrtSSO^ F;Wi7l 1 0 0 

[0 18 3] 0J*tf* Wd*7 hftBfctiJjfcofcRL 
tfi^(D^ F;Wx7l 1 0 0 K: D . r$i^o*t 

[oi8 4] sfc, fl&oospy h^Htcmaio/c^ it 
mmii^2 6 ajwwa* ntfttfai^^n, it 

S£35l 0 4tc£DXtf-#2 3(OlW^$n^o 
[0 18 5] fcfc, mtJ^<0^ F;^x7l 1 0 OtiiA 
ftShS3v>Ftt, ±SEO3WFU:IB^*tiSt><0 

[0 18 6] $6^, C cOtH^/^O ^ K;l/^ xTilO 

[0 18 7] cv&oteft*}^^ F;l/^x7l l 0 0 
c o^^y Fill ^^WKtc/ECfctTifi^fS^ 

[0188] sft, ?<D&oftitffom&<Dmm%:±i&i' 
k £ t) ntf * n § &%s><omt*^mjr c 1 1 r* # s 

50 [0 1 8 9] feLh^fccfe^ic. ^F;^x7l8 0t 
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M-^-wi/n,+;>y h i i o^«^ntv^ 0 

[0 19 0] ^tc, u#y h^B 1 OV7h^x7l(D 
JM*W£t^*r£o V7h^x7ltt 0IJx.tfH2OtC 

[0 19 1] y^h^xrgti, ASULT. TZfVT- 

osa*f/WxK7'i'/^ii 5 0^6M^nti/^ o 

hv^-» 1 3 l&tf+r-trxv*— 1 

tco^Tte. f^Vya^7 h 1 4 K 'W— V*— s> 
tl 42, /^f-^;l/D^7 h 1 4 S&tfrv^X F5 
^VT*— 1 4 3£r^CLT^£ 0 cn^ti. MB§J^ 

[0 19 2] 7^jy-^3>I 1 2 oiz, mfeoxm 
[0193] ^ Wi718 Oti, TZfVr— is a > 

jii 2 o £\mm£<D&m^%&ofcmfc?z>o mz. 

tfjg|$2 6 Mc£3^m*SJ^ »Dt:7 h^mt(DM 
mtlsTTfV^-issym 1 2 OtCjiSOt-^^tl^ 

[0 19 4] V^-^^^x^ bH l 3 0tC^3V> 

>Hl 2 0M^F;Wx7i80oa rH^^S 
U -9-— if xv*— l 3 2te, a*^>-3 >7r^ 

[0 19 5] $ft % f^W^ F^-<^J1 1 5 Ote, t-V^ 
-fx K^-T/^y h 1 5 1 «?iJ^tf±a?L/cC P C-rV^ 
^X2 5HC0A-K^x7i) tcWmT51zZ.-tZ>Ct 
^n/ct7^x^ht^§c "TS^^ /n-K«>x 

£o COf^WX F^/SH 1 5 Oti/N- F^xrtDfiJ 

[0 19 6] D^y h^-z^^x^ hM 1 4 

0tC*5l^T. fW>FP^7hl 4 1 te. P#7h8 
S 1 OMS^ill, /W-V*— » 1 4 2 H\ « 

SiM»3?3*iTi^3«»* /^-V^;l/3>tfa. 

[0 19 7] fit, D#*y h*— /^*^x* h/1 1 
4 OteJo^T'*— ?--wl/ci<R^ h i i oti. ^ FA^x 
718 0 ^lf;wx F5^fcora-c<D««<o§ifi 



(15) #12 00 1 -2 1 2 7 8 2 

2S 

"To 

[0 19 8] (2) h^BcO®1f^-ryl/Rt>'*^ 
2«C. osB-y b^B 1 ^SiW^fftt^r^-rSfcfeO 

[0199] mm*T)\s^*m*TM$ft^mu<%fo 

70 [0 2 0 0] nWBH&tfrtWSH«. ffilt^e 

[0 2 01] Sfc, JSW^r-r^atf^cfll^r^I/tt, 
tfH2 OtC^LfcV^ h^x7B^:fctf£7:/Uy— > 
3>il 2 0 lc*5^T««SnTl^£o 
20 [0 2 0 2] (2-1) Fgl^itt^f ;V 

[0 2 0 3] m 1 7!>M85 3<Q-tr>-9-6 1 . 62, 63 

3£)*fc>"9-6 1 , 6 2, 6 3tt, Jpf>V3^-*l 9 
a~ 1 9 c, **y*"fe>"9-2 0. v-f Zu&>2 1 

com, m^LKi ^jzmm-t ywrnrntemm-t v*m 

T*$>^ 3.— iWnspy h^B 1 G>1SiS* , r*fc«>K:fT 
7 2(Ci±t^^tl^>o 

[0 2 0 4] fg 1 OA^§¥ffigl$7 Hi, §Il7^Sm3<D 

t^6i, 62, 6 3 nzmms^zmm 

0J*.fc£ rstfj ©S5«T*feSo ^10A^I?ffia57 
[0 2 0 51 ^1 ©8«t^a-;l/7 3tCti, FiT^^ 

x^zm^icte. mi<o\t>mmi$7 i*6«ie*ns 

[0 2 0 6] f^J^tC, ^20A^S¥<ffigi57 2 fe, ^17^ 

s^3oir>-9-6 i , 6 2. 6 3fr<E>m&~£nzmm.m 
50 sttsfcte, ey^tfsso^«t»T*«^o ^2coA^^ffia5 
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7 4ic«*sirs 0 

[0 2 0 7] m2CD^m^iy=L-^7 4 tC(±, F/t'/£<0>& 

^it^LT r«oj awpjoaren 

ffS2<DA*J?¥tfSP7 2/)^^n§ 

^tftiigrrschtc&So ^©awhe^a-jw 4 

[0 2 0 8] &*5. *HSJi<OJg^Ttt. L 

#j , r^tij HcvHi rtnu w«Wf*o*«fc«tiT 

[0 2 0 9] tiWj3HR95 7 5tt, » 1 RtffB 2 OlBfll* 

^-;i/7 3, 7 4^6«*esna»«^^^-^* , BT 

tt, »iatfW2©*«^a-^7 3. 7 4A^©2 

sw/^;*-*tf:fc*^#**Ru m^-rs 0 

[0 2 1 0] frifj£/&3$6 5tt, *i;fcW«8P7 5tf 5« 

fit, fT»^jflc»6 5tt. nm*m7jkir2>$i^<Dmm 

^Ti6tc*n£-r satis ^9 * - * t^s & o \cm 
srrs 0 -r ui»ffi»7 6tt, ^tc^T^ns 

[0 2 1 1] C^th^l¥«g|57 6te. IWWttt, frlS 

[0 2 12] a^«6 6*±, fT»£j*aP6 5fr6<Dfr» 
tt^CfcL m*g|5 6 6(i. 89352 a~2 d, SIS* 3 , ffl 

tM&^cffl^f ssm^igKirsT^^x-* 2 2 

a~22d^ Xtf— 2 3ft^tP%0. 0M*.&\ Br^ 

[0 2 13] £<D<fc^£JStreT r ;l'6 4tC<fc'K o4<7 
hgHlli. JR«*-r/l/6 4<OS«/^^ — # (S«tf> 

ic. S i oS1t^e> ? ^-;i/7 3fc rstfj . &2comm 
^e^-;W4ic r&oj tf»JDy§T6ftT^S*fr&0 



(16) WBB 2001-2 12782 

»Kr>-9-£U SI 3 O-fc > 6 3«r*'y?"fe>'-9-2 0 £ 

[02i4iai ^x^i?fflgP7 1 a, a«aBM-fe> 

■9- (SlOtV*) 6 ltf6 rgfej fcJtJK-r6«fllffll 

am (WAtf, ruj ) KU*«-r«*««^. *fc* * 

su tcttist-sitMfi^tfm^ns^ ^n^n<7M§ 
u r»tfj (OMi^astSo * i (dxjj 
jo w«gP7 i a, rstf j owii^s i ©SSttrt^a.— 

a*jsKSB7 5K«*&* 

ns Q 

[0215] m2(DXijmm^7 2&, mm&m 

m 2 <D At/fPfffiSP 7 2(i, rjg t) j 0)S¥ffifB 2 (D& 
m*i?*->\'7 4tc{tt$g*rSo »2©8« : e^aHl/7 

[0 2 16] mt}MtRt$7 5tt. 5BlRtflB2 0«1«* 
>?a— ;l/7 3, 7 4fre>«!&£ft5ffi1f'^*-- **Hf 

30 So 

[0 2 1 7] fT»£/SeP6 5tt, tH^Ka5 7 5^6« 
AS) ^tS^lcI^L, t±i^SI5 6 6tC«^-TS 
[0 2 18] Ui^g|5 6 6«, f¥H!lSrit«6 SA^Oftlft 

*2 3*^, ^iS-rs^^w^^nSo ^lt. 
* 9 ftfTiftem^ w^jffflBSP 7 6ic7-f-F^7*sn 
r, ^2cD^lt^ev ? ^— ;i/7 4<o r^oj ofitts^^^ 

^j^ns^^o/cm^tc^So 

[0 2 19] (2-2) n;JW hSB^ffi^E-r;!/ 

So 

[0 2 2 0] m2 2 iClStfZWi 17*3^3 (DlzyV 6 
1. 6 2, 6 3Uu flSWf^-r^l/e 4 Jc*3ttSS-&i:|p|« 

50 ^*±. * 1 RD'S 2 (DXtjWmt® 17 1. 17 2 tc«^ 
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C0221] m\<D\+>mmm \ i i(4, ai7bM»3 
(ot>t6i. 6 2, 6 zfrtbm&zn&mmm^&w 

(4, rgmsu o^t&So a i ^A^wffigp 

1 7 Hi. «WLft*ffiOITMS» l ©**6*^a- 
;l/ 1 7 3tc{*t*&-rs 0 

[0 2 2 2] mi O*^^ — ^ 1 7 3(C(4, m^CO 
*fl&S>MND ^te>ntfeD, gnoAftSMffiSIU 7 lfr 

T&nrv^»'&^«. m i coA^fFfffigp i 7 i^e>« 
*S2ns rgfitsu coWfffifiicS-^T, rgfliaJu <o 
*m<D'^*—#tfmffi1r&c tic&Zo mio*^ 
S^a— 7 3(4, #&/^*-**ttJWBJRglU 7 5 

[0223] mmic. mz^xfimmu 1 7 2 mi 

T^MmstOirV+fe 1 , 6 2. 6 3^6«^n^it 

SFttBfll 7 2(4. «ffiLfc*^<OWfflHi«:*2<D*^ 
v^-/H 7 4(c{ft3&-TSo J|{*fmc(4, mi<D-tr>^ 
6 m2 
CQA^fffiglU 7 2(4, 4a^oit$g^LTcn^« 
U COfFffiffl^m2 0*t^v' , ^-;H 7 4tc«*a-r 

So 

[0224] 8 2o*siti;a-;i/ 1 7 4ic&, 
*^fijt)^renT^t). m2coA^i¥ffla5i 72^ 

^aw^c *ffifcbr rft»u Afloat 

2 ns ow««k:»r3i^r, r^a>u 

;M 7 4(4. *m'^*-Z*mj3M1R&l 7 5(c#t££ 

-rs Q 

[0 2 2 5] *5ISK<DJg«"t?«\ 3?^<0*fiEi:L 

[0 2 2 6] mtlMiRffi 175(t mi JkXSm 2 
^r^a— ;l/ 17 3. 1 7 4 /r>£«3&;* tlS^fiE'^ 

^T^s^^^-^a^-rso m^a^as 

1 7 5(4. m 1 StfS2WS6t^a-;l/ 17 3, 17 
4^60 2 0<D*^/^^^--^*^^n«>BBfli*i8^T 

^-rs 0 

[0 2 2 7] ?T»^fiESP6 5(i, ±j«LfcJRfll^e-7 f 7l/6 
4tc4ott^«^^R«tC > to^l¥«gPl 7 5^6«Se^ 



(17) WBB 2 0 0 1 - 2 1 2 7 8 2 

52 

^, tfift^gP6 5(4, a*j*Ran 7 5*^6«ie*n 

— K/Vy*S-&5o tftfjHMBSSU 7 6T(4. tfifi^iS 

70 [0 2 2 8] m*jgP6 6T*(4, ±&lsfc £ o tctf W)£j& 

[0 2 2 9] CO«l:5 4*ffi^H 6 4(c£9, 
>y h^S 1 (4, *ftE j ef ? ;i/ 1 6 4 cD#hE^* — # (* 

mic aio^^w 7 3tc rgisaxj , 
£0*^y^.-;i/i 7 4tc r^Su #*J D^xe>nr^ 

"fc^6 1*^7f-bV1f2 0i:U m2CO-fe>^6 2 
20 IftH^So 

[0230] mi <DX*imm%t> \ i 1 (4, *-y^-t>* 
20 (gi i «Mrv9-6 i ) raT?6nT^s««j 

l, rglf 8Ju OfF««I«:ttffi-rSo m 1 <DA7Wffi95 

i 7 rgts©jj tow tfffi^m i o*»e^a-;i/ 

1 7 3lC0tt&*r5o *«l : e^a-;l/l 7 3(4, rg« 
So *££<D^;*-^4, m^JjlitR^ 1 7 5tc«^^n 

So 

50 [0 2 31] -75, m2cDA^WffiaH 7 2 fcfc, /Vy^ 
U-trV+J- (m20-tr>^6 2) ^6 risftA^-ri^ctt 

*st^-rsp m2 0A^fpffigpi 7 2t4, r^afcj (^i? 
fflfa^m2o*^- ; ev ? ^->'i/i 7 4tc«js*rso m2cD 
*m^j=L—)\s\ 7 4(4, (Dwmufc&rs^ 

So 

40 [0232] ta^^gP7 5(4, m 1 &tfm2<o#t6^ 

v^zl-;!/ 1 7 3, 1 7 4^P»(RS&^n5*i^7^-^ 
(4, r^a^J 0*66^7^-^^H(l%fiAt^5t,a) 

h-rso 

[0 2 3 3] ?Tlft^figSB6 5(4, m^StRgPl 7 5^6 

«*g^ns rft»u ©*^^7^-^*«{*w*ft» 

6(c{ft$&-rsi:i:^(c. UftfffiSl 7 6(c^^-hV^ 
50 [0 2 3 4] tb^SP6 6(4, ^16^815 6 5^6^T» 



-17- 
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2001-212782 



33 



34 



2 a- 2 2 dtc£9W9$2 a- 2 d^|gffi)UT, 
[0 2 3 5] K±6^D#^ Y&m 1 ^-rSffilS^-r^ 

mUfr 6 ft S ttWSHXfct rt WSH ^T*gfltRtf 
[0 2 3 6] ftt, h^S 1 tt. fft<DndW h 

ca5<fc^ft«« j « > *fli*^6nT*fcfa©p#y h^s 

tt. tOJ:dft«*Rfc»KbfcHfffi<0«a«IB*frr*o 

[0 2 3 7] (3) n^y h^Scotftt^^ 
±iSLfc * 5 fti^*^&tf*«*f*;l/©««fc:* 5 

[0 2 3 8] ff«l ; eT f ^tt> 0 2 S^TKTcfcd^ 

^^Ltl^o CCT\ -feVltA^ti. CPCfA 30 
YX2 SOi^fV^a^-* 1 9 a~ 1 9 c m<D 

[0 2 3 9] frlft^-r^Mjtt. S^^tflftgW^to 

fl^fTKjBWfc-rsE&fF^ stsa^fti&BM^-r 

AF7, *«6as«rfTftBWi:"rs*fll*3HF8. -fry* 
-Olft^^TlftSW^^r^^^^— F9, -r— #<DS# 
^Ijjafiqii-rsiBSFio^tt^jB^aSr^UTio 

[0 2 4 0] OT*fcf. WHWBctt, *tt«x»c«ite 50 



F6. «««3iFs, PfS^lElSFB, gl5IS 

F 2 StfS/XfASl F i CONSI* "C«5fcfi#W < ft o T& 

F3, K*tF4. «t«*3HFs. Safrft-RFs, 

F7, #fiE^SiF8. FQ&tfiaiFioCOlHrt 5 ^ 

[0 2 4 1 ] $1 (HAfcf. «S5i^3llcoi,>Tte, M 

^(S h v h > nftfti S r ;l/ df U X A O^a^rffl l ^ 

[0 2 4 2] I$Wffit-hvby^ mz 5tC7jrT£ 
5^, n (niilSo ) flO«»*/-KNODEo- 
NODEn£LT*SlLfd§'g\ lOOy-KNODEo 
fr6fft<D/ — FNODEi — NOD E n lOH^t* Sfr£\ 
F NODE o — NOD En<DlS*JgSt'3"S7'— £ A 

rci-ar cntcw LT^n^nHSsti/tasw^p 

l:^n^«l^W^il> KBOttfl 5 ** Ml 

[0 2 4 3] C ^J: 9 h ^ h yc07;l/3 

CPCr^X2 SMy^A^^lI^/ttoO 
[0 2 4 4] ftfe. ftW^-rMcoi^Tte. ±5zEb7c£ 

^nsfe^Tft<, cnw^^^c^ttt 
[0245] ffft^^i/^wflc-rs-y-^^^-rA 

J^±<Ock^fttwcpg^^txftv^ci:tiv^ 

ftl/^o 

[0 2 4 6] ftt, RSj^r-r^l/Ms^. tTlftttJ^tC^ 

&z>*mm o£m'*7*—2) ^#ittv^ 0 

[0 2 4 7] StlS^r-r^l/Mi Wi. * — &h\ 
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[0 2 4 8] [HHJItC, ^ftg^Vl/MzTte. 

C P Cr^UX2 S^eo-b^itA^JtcS^X 

[0 2 4 9] fTft^-r^Matt, CO£ 5 &*8tf 

[0 2 5 0] fTlfi^-r^Ma^, EI 2 3lC*cT 

[0 2 5 1 ] *H^e^i— ^M4tt, ia£<D«ffi*^5R 

[0 2 5 2] mtbmcte. ff^^a-;^^ 

a. cfijAtf, ±a?^A^-trv>T-^ ^x^^-^ 9 i 

# £ 5 % 0*i08* 1MB, 

"?>o 

[0 2 5 3] ^S^-/VM4^ CO^d&f^fl 
[0 2 5 4] W±0«fcdftfT»l*'r/l'M3Mu A^fFfffi 



(19) WM2 001-212782 

[0255] fTftaw^e^a-^ i 8 om ff» j tf f 

<Da#?Lfc^l&«:B2 2tc^b/ctB^a5 6 6 tcdbS^j-T 
£o tfi*>a5 6 6T*fcJ:, fTfta*?*^^-;!/! 8 0 ££9 
Sffi£nfc?T»fc*&£5tCs CPCr^X2 5*« 

[0 2 5 6] %*5> fmWR^Va—to 1 80^CPC 

f^wx2 5 t<Dffl<Dmm<o&mLic~2^Tte, mww 

tcte. ±^ffi*t v >f ^ x n y^-^ i o l ^/r 

[0 2 5 7] (4) nij-;7 h^H^fi^r-r/l/ 
[0 2 5 8] nt>7b8I^ ccO^g^-rVl/tcJ: 

[0259] jsEfi^e^i/tt. r#j^#y . 

[0 2 6 0] r«i^flHj (Otf«l*-r^tt, WKtf r $fi 
r^<j , rsoj % m&i nm.(o r#^j ^S)^^ 

[0 2 6 1 ] ^it, co«fcda««a»<03i»K:^> 

[0 2 6 2] ^f*WiCti, C(DfiKSS^COSSIfiia 
50 ^>hffl) *S5g^^/Ttf«^tt, ^figfig^ 
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(ommm%i<D^mm cut* f&mmmom^mmmt^ 
[0263] ccr\ f&mmmt&, mm. wi/y 

So 

[0 2 6 4] fit, COcfc^^^cSSPg^M^^-^/c 

^igita^s&HLT r'>u±^jKfrofl$tj 

te^fi^f S 6 ^^tf L^otiffi*«:±frf S * £ 
IT l>J>U±« M RlSfrJ&i:***?^ 

So 

[0 2 6 5] cn^ttHcLT. COl, fltfigmo^ 

cfcO ratfiSBj <bk^ r»^KBj xtt r/£A#y off 
m^Ttuam^m u ^m^m^e^Mcvt^ x&r z 

=9-^^.-9 2 2(Olsl?E5§JS-^Xtf-^ 2 3tC-^*_S^ 

[0266] ixia^^Mfitf^a^ pt> 
^6 0£Afflj tc^ib-TSo ) «ot, 

r-y-^vFj a* r/h£<$g^j ^e> rg<A^\i £S 

[0 2 6 7] fit, P*7h8iltt, COcfc^^i 

aoricfi^e-r;!/^ ctoi^n^i aco/SMKi^oif 



(20) WHS 2001-212782 

[0 2 6 8] *aWtt±3«OSIfilSO}Bffifc:H«S 
[0 2 6 9] MAtf* ifiaoa#7 hKBtf, flUOa-P 

&\ ^s^/)\ Av+f^-rs^v^ofcsifico^fit** 

10 [0 2 7 0] Sfc, a^yh^B£ORgT\ ID£— H 
-£gtc£D. fc^oft1WBfc:»^ 
ctUcJ;^ a36^>«^«, jB«/^5^— *0»tf<Ofi 

[0 2 7 1 ] &rc, D*v h^S 1 cor^co£§gii«$gco- 

^tc3MoT, ^SttC cfc ^ TiJ^Offl^V^^^ S C ^ ^ 
20 T**So 

[0 2 7 2] £fc, HllSltt-b^fcOV^Ttt, JgrPllS^ 

<D a * 'V h gl^it^STS S * ^ 5 tB» L/c^(c 
tg^-rScfc^tc^SC^fe^So 
[0 2 7 3] 

[0 2 7 4] S/c:, ^fgBfltc^Sn^'V hffiB<DMSW 

[0 2 7 5] ^fc. *¥tWlC{&2>V#v FSB«, ffi^ 
DsP*y h^B*^m^®«rt^Aofc^*^ % 

[0 2 7 6] ^fc, *»«t«SSn#7 F&BOSiJffli^ 
ffl^n^^y h^B^e>m^O«SJgrttcAo/c:i:^ 

m7£(Dmmikmt£-?z>ctx\ 0*7 h^nc fa 
(od#7 hSB^e>ms<o®iSrt^Aofc^*(c. w$B 

[0 2 7 7] S/c. *Z£WIC1&Z>V#V h^B«. IB 

50 s/£&s^M$m¥S^ ^fig^^iifg^aii 
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[0 2 7 8] C*Tic£tU n,f 7 bgKi, SBcOMJH 

[0279] sfc, *nmic&z>ti#iv ymmmm-fi w 

spy hSBK:, iBco^H^t^ffi^a^y h^S<D/£ 

^ tc ttj crmmvmm* watte * 

[0 2 8 0] Sfc, *«BHte«SD#*y h*Bl*> fft<D 

[0 2 8 1] CtUc^iX D^yhSItt, fftcoa^y 
h gfifr 6 ffitf L fcJftBfMBfca^T. &m£ffife<D 

[0 2 8 2] #»Wfc«*o#7 b8I©»M 

p#7 b^fitfSfrr^gflXS*:. SH£fiiB<E>1i$H£ 

[0283] ^/c, hmwi*. &m 

[0 2 8 4] CtltC^D. D*yHlltt, «SH««* 
[0 2 8 5] *^f:«^n^7hglO*M 



&m 2001-212782 

■rsiB«xsi:*wr*cfc-e. d«7F«c, ssb 

ItlH^rftSS-^ C<Diffi01g«*\ glj^tfffitonjpy h 
«BJc««-r*rc«>K:««pS-li:SCk^-C*So 
[0ffi<DfSJii&I8W] 

[0 1] *^wo*jffi<0JB^D4-:^ h8B©^S*S 
^£4*g0Tfe£ o 

[02] D,f7 h^l^S»W(c*5t^lt^l»fil^ 
[0 3] *n«*3pJfflLtea«^SKct:01««*^SSb 
[0 4] *»**iJfflLtea«¥S»c*!>flHB*S£«lbT 
[05] B«**iJfflL/tiB«¥S*BA*a#v h«B 

4St7D7 ^0t*»5o 

[06] Btt*WfflLteiB«¥ak:«fcO«««:SS«L/T 

[07] iwp^7 hJtfikrair'&ofciHJcfe^so* 

«P#7 hgB«:ittM-rS/£:i6tcfl6fflL/£:B|-efeSo 
[08] fflonsK^ hSBfcBr^eBrtfcAofck 

[09] »aoa&B««*ff«"r*o2Ky hssfcifisB 
[0 1 0] *5%mfci&&ifc<oMi&<D&m<Du#v h&m 
[011] wmffim<Dm&*tir>T&m-?z>m&%:tsffl 

[0 12] &£L<Du&y h»BK:**BBIi!lff«:fT5« 
[0 13] lta<Oo#*y h^g^Tifi^gS^£u^y 
[0 14] «»<OD*^ H6BOfT»S:*JWr*fc»^ 

uspy h$ijax^u7 p h^mwy^^'r0T^^o 

[0 1 5] aa«n#7 haBottWrBrtc** r^ x 
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(54) ROBOT DEVICE AND CONTROL METHOD FOR ROBOT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To determine the behavior on the basis of 
information between robot devices. 

SOLUTION: Robot devices 1a, 1b are provided with output parts for outputting 
signals of infrared rays and detecting parts for detecting signals of infrared rays. 
For example, as shown in Fig. 3, the robot device 1a (1b) is provided with an 
infrared ray communication means 26 making use of infrared rays and having 
directivity. Therefore, the robot devices 1a, 1b can exchange information when 
they are faced to each other. 
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CLAIMS 



[Claim(s)] 



[Claim 1] Robot equipment which is robot equipment of the autonomous mold 
which opts for action independently, and is characterized by having the control 
means which starts predetermined processing when other robot equipments are 
met with the predetermined sense. 

[Claim 2] It is robot equipment according to claim 1 which is equipped with the 
signal output part which outputs the signal which has directivity in the direction of 
the front, and the signal receive section which receives the signal from other 
robot equipments transmitted from the front, and is characterized by the 
above-mentioned control means starting predetermined processing based on 
the signal received by the above-mentioned signal receive section. 
[Claim 3] The above-mentioned signal output part is robot equipment according 
to claim 2 characterized by receiving the signal outputting a signal with infrared 
radiation and according [ the above-mentioned signal receive section ] to 
infrared radiation. 

[Claim 4] The above-mentioned control means is robot equipment according to 
claim 1 characterized by performing salutatory action as predetermined 
processing. 

[Claim 5] The control approach of the robot equipment which is the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and is characterized by 



starting predetermined processing when other robot equipments are met with 
the predetermined sense. 

[Claim 6] Robot equipment which is robot equipment of the autonomous mold 
which opts for action independently, and is characterized by having the control 
means which starts predetermined processing when it enters in a predetermined 
field from other robot equipments. 

[Claim 7] The above-mentioned control means is robot equipment according to 
claim 6 characterized by starting the processing according to the distance from 
robot equipment besides the above. 

[Claim 8] The above-mentioned control means is robot equipment according to 
claim 6 characterized by starting the processing according to the number of 
robot equipment besides the above in the above-mentioned predetermined field. 
[Claim 9] It is robot equipment according to claim 6 which is equipped with the 
signal output part which outputs the signal of a receivable output level in a 
predetermined field, and the signal receive section which receives the signal 
from robot equipment besides the above, and is characterized by the 
above-mentioned control means starting predetermined processing based on 
the signal received by the above-mentioned signal receive section. 
[Claim 10] The control approach of the robot equipment which is the control 
approach of the robot equipment which controls the robot equipment of the 



autonomous mold which opts for action independently, and is characterized by 
starting predetermined processing when it enters in a predetermined field from 
other robot equipments. 

[Claim 11] The robot equipment characterized by to have a growth degree 
detection means are robot equipment of the autonomous mold which opts for 
action independently, and detect the degree of growth of other robot equipments 
which are present in a self perimeter, and the control means which start 
predetermined processing according to the degree of growth of robot equipment 
besides the above which the above-mentioned growth degree detection means 
detected. 

[Claim 12] The above-mentioned control means is robot equipment according to 
claim 11 characterized by changing the degree of self growth as the 
above-mentioned predetermined processing according to the degree of growth 
of robot equipment besides the above. 

[Claim 13] It has a comparison means to compare with the degree of self growth 
the degree of growth of robot equipment besides the above which the 
above-mentioned growth degree detection means detected. The 
above-mentioned control means When the degree of self growth of the 
comparison result by the above-mentioned comparison means is lower Robot 
equipment according to claim 1 1 characterized by performing action according 



to robot equipment besides the above as the above-mentioned predetermined 
processing, and performing action according to robot equipment besides the 
above as the above-mentioned predetermined processing when the degree of 
self growth of the comparison result by the above-mentioned comparison means 
is higher. 

[Claim 14] The control approach of the robot equipment which carries out 
[ having had the growth degree detection process of being the control approach 
of the robot equipment which controls the robot equipment of the autonomous 
mold which opts for action independently, and detecting the degree of growth of 
other robot equipments which are present in a self perimeter, and down stream 
processing which start predetermined processing according to the degree of 
growth of robot equipment besides the above which detected at the 
above-mentioned growth degree detection process, and ] as the description. 
[Claim 15] The robot equipment which carries out [ having had the control means 
which controls action based on a receiving means receive the map information 
which is robot equipment of the autonomous mold which opts for action 
independently, and is transmitted from other robot equipments, a location 
detection means detect the current position, and the currency information which 
acquired by detection of the above-mentioned location detection means and the 
above-mentioned map information which the above-mentioned receiving means 



received, and ] as the description. 

[Claim 16] The control approach of the robot equipment which characterizes by 
to have the control process which controls action of robot equipment based on 
the receiving process at which robot equipment receives the map information 
which is the control approach of the robot equipment which controls the robot 
equipment of the autonomous mold which opts for action independently, and is 
transmitted from other robot equipments, and the information on the current 
position and the above-mentioned map information which received at the 
above-mentioned receiving process. 

[Claim 17] Robot equipment characterized by having a map information 
production means to be robot equipment of the autonomous mold which opts for 
action independently, and to produce map information based on the situation of 
the perimeter moved and obtained, and a map information storage means by 
which the map information which the above-mentioned map production means 
produced is memorized. 

[Claim 18] Robot equipment according to claim 17 characterized by having a 
transmitting means to transmit the map information memorized by the 
above-mentioned map information storage means to other robot equipments. 
[Claim 19] The control approach of the robot equipment characterized by to have 
the map information creation process which is the control approach of the robot 



equipment which controls the robot equipment of the autonomous mold which 
opts for action independently, and produces map information based on the 
situation of the perimeter which robot equipment moves and is obtained, and the 
storage process which memorize the map information which produced with the 
above-mentioned map making process for a map information-storage means. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control approach of the robot 
equipment of the autonomous mold which opts for action independently, and the 
robot equipment which carries out control of such robot equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the proposal and development of 
robot equipment of an autonomous mold which opt for action independently 
according to the environment of the command from a user or a perimeter are 
made. For example, this kind of robot equipment is made into the configuration 
which bore a strong resemblance to the quadruped of many joints like a dog or a 



cat, and is made as [ act / autonomously ]. 

[0003] As autonomous action, robot equipment will take the posture of "lie down", 
if the voice instruction "lie down" is received from a user, or specifically, it is 
made as [ do / according to the actuation which holds out a hand / in front of its 
own opening / a user / a "hand" ]. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the robot equipment 
which can execute the instruction of arbitration is proposed by actuation of a 
user's command equipment (remote controller). For example, there is robot 
equipment which carries out predetermined actuation according to the scale 
command outputted from command equipment. Thereby, a user can call and 
appreciate the interesting action which is not discovered with a scale command 
at the time of autonomous action also besides playing as robot equipment of an 
autonomous mold. 

[0005] Thus, robot equipment can opt for action using the information which opts 
for action independently or is sent from command equipment. 
[0006] However, informational exchange is not made between the robot 
equipment of an autonomous mold. Therefore, the decision of the action based 
on exchange of the information between such robot equipment etc. is not made. 
If action according to the information determined between robot equipment can 



be carried out, the pleasure of the user who appreciates action of robot 
equipment will increase. 

[0007] Then, this invention is made in view of the above-mentioned actual 
condition, and aims at offering the control approach of the robot equipment 
which opts for action based on the information between robot equipment, and 
robot equipment. 
[0008] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem, the robot equipment concerning this invention is robot equipment of the 
autonomous mold which opts for action independently, and when it meets other 
robot equipments with the predetermined sense, it is equipped with the control 
means which starts predetermined processing. 

[0009] When robot equipment equipped with such a configuration meets with the 
sense other robot equipments and predetermined, it discovers predetermined 
processing of information-interchange action etc. 

[0010] Moreover, in order to solve an above-mentioned technical problem, the 
control approach of the robot equipment concerning this invention is the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and when it meets other 
robot equipments with the predetermined sense, it starts predetermined 



processing. 

[0011] By such control approach of robot equipment, when robot equipment 
meets with the sense other robot equipments and predetermined, it discovers 
predetermined processing of information-interchange action etc. 
[0012] Moreover, in order to solve an above-mentioned technical problem, the 
robot equipment concerning this invention is robot equipment of the autonomous 
mold which opts for action independently, and when it enters in a predetermined 
field from other robot equipments, it is equipped with the control means which 
starts predetermined processing. 

[0013] Robot equipment equipped with such a configuration discovers 
predetermined processing of information-interchange action etc., when it enters 
in a predetermined field from other robot equipments. 

[0014] Moreover, in order to solve an above-mentioned technical problem, the 
control approach of the robot equipment concerning this invention is the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and when it enters in a 
predetermined field from other robot equipments, it starts predetermined 
processing. 

[0015] By such control approach of robot equipment, robot equipment discovers 
predetermined processing of information-interchange action etc., when it enters 



in a predetermined field from other robot equipments. 

[0016] Moreover, in order to solve an above-mentioned technical problem, the 
robot equipment concerning this invention is robot equipment of the autonomous 
mold which opts for action independently, and is equipped with a growth degree 
detection means detect the degree of growth of other robot equipments which 
are present in a self perimeter, and the control means which start predetermined 
processing according to the degree of growth of other robot equipments which 
the growth degree detection means detected. 

[0017] Robot equipment equipped with such a configuration starts 
predetermined processing by the control means according to the degree of 
growth of other robot equipments which detected the degree of growth of other 
robot equipments which are present in a self perimeter with the growth degree 
detection means, and the growth degree detection means detected. 
[0018] Thereby, robot equipment starts predetermined processing according to 
the degree of growth of other robot equipments which are present in a self 
perimeter. 

[0019] Moreover, the control approach of the robot equipment concerning this 
invention The growth degree detection process of being the control approach of 
the robot equipment which controls the robot equipment of the autonomous mold 
which opts for action independently in order to solve an above-mentioned 



technical problem, and detecting the degree of growth of other robot equipments 
which are present in a self perimeter, It has down stream processing which starts 
predetermined processing according to the degree of growth of other robot 
equipments detected at the growth degree detection process. 
[0020] By the control approach of this robot equipment, robot equipment starts 
predetermined processing according to the degree of growth of other robot 
equipments which are present in a self perimeter. 

[0021] Moreover, the robot equipment concerning this invention is equipped with 
the control means which controls action based on a receiving means receive the 
map information which is robot equipment of the autonomous mold which opts 
for action independently, and is transmitted from other robot equipments, a 
location detection means detect the current position, and the currency 
information which acquired by detection of a location detection means and the 
map information which a receiving means received in order to solve an 
above-mentioned technical problem. 

[0022] Robot equipment equipped with such a configuration receives the map 
information transmitted from other robot equipments with a receiving means, and 
controls the action based on the currency information acquired by detection of a 
location detection means, and the map information which the receiving means 
received by the control means. 



[0023] Thereby, robot equipment moves to the predetermined specified 
substance based on the map information acquired from other robot equipments. 
[0024] Moreover, in order it solves an above-mentioned technical problem, the 
control approach of the robot equipment concerning this invention is the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and has the migration 
process which controls action of robot equipment based on the receiving 
process at which robot equipment receives the map information transmitted from 
other robot equipments, and the information on the current position and the map 
information which received at a receiving process. 

[0025] By such control approach of robot equipment, robot equipment moves to 
the predetermined specified substance based on the map information acquired 
from other robot equipments. 

[0026] Moreover, in order to solve an above-mentioned technical problem, the 
robot equipment concerning this invention is robot equipment of the autonomous 
mold which opts for action independently, and is equipped with a map 
information production means to produce map information based on the situation 
of the perimeter moved and obtained, and a map information storage means by 
which the map information which the map production means produced is 
memorized. 



[0027] The map information which produced map information with the map 
information production means based on the situation of the perimeter which 
robot equipment equipped with such a configuration moves, and is obtained, and 
the map production means produced is memorized by the map information 
storage means. 

[0028] Thereby, robot equipment produces map information, and it holds it in 
order to provide other robot equipments with this map information. 
[0029] Moreover, the control approach of the robot equipment concerning this 
invention is the control approach of the robot equipment which controls the robot 
equipment of the autonomous mold which opts for action independently in order 
to solve an above-mentioned technical problem, and has the map information 
creation process which produces map information based on the situation of the 
perimeter which robot equipment moves and is obtained, and the storage 
process which memorize the map information which produced with a map 
making process for a map information-storage means. 

[0030] By the control approach of this robot equipment, robot equipment 
produces map information, and it holds it in order to provide other robot 
equipments with this map information. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 



is explained in detail using a drawing. The gestalt of this operation applies this 
invention to the robot equipment of the autonomous mold which opts for action 
independently. 

[0032] Robot equipment is equipped with leg 2a driven for migration, 2b, 2c, 2d, 
the head 3 in which the CCD (Charge Coupled Device) video camera etc. was 
held, and the fuselage 4 as shown in drawing 1 '. This robot equipment 1 is made 
as [ carry out / independent action of carrying out actuation of the "hand" of 
putting nose-gear 2a on a user's hand 300 ], if a user calls it "**" as shown in 
drawing 2 . 

[0033] This robot equipment has opted for independent action based on a feeling 
model or an instinct model. Here, it becomes a feeling model from the 
information by which the model was made for making action express feeling, and 
becomes an instinct model from the information by which the model was made 
for making action express instinct. 

[0034] Robot equipment 1 changes the condition of feeling or instinct with a 
feeling model or an instinct model according to the input from various sensors 
made into an external factor or an inner factor, and, specifically, is made as [ opt 
/ according to the feeling or instinct which changed / for action / independently ]. 
[0035] Thus, the autonomous robot equipment which opts for action 
independently is equipped with a means to exchange information among other 



robot equipments. The example of means of communications is explained below. 
[0036] As means of communications, the means of communications using 
infrared radiation is mentioned. Specifically, robot equipment is equipped with 
the output section which outputs the signal by infrared radiation as means of 
communications using infrared radiation, and the detecting element which 
detects the signal by infrared radiation. For example, as shown in drawing 3 , 
robot equipment 1a (1b) is equipped with the infrared means of communications 
26 using infrared radiation with which the output section and a detecting element 
were united. 

[0037] It is made as [ perform / as shown in this drawing 3 / robot equipment 1a / 
by such means of communications, / data communication which used infrared 
radiation among other robot equipment 1b ]. 

[0038] Moreover, as means of communications, the means of communications 
using a scale signal is mentioned. Specifically, robot equipment is equipped with 
the output section which outputs a signal by the scale, and the detecting element 
which detects the signal by the scale. For example, in robot equipment, it is the 
loudspeaker currently prepared in order for the output section to generate voice 
etc., and a detecting element is a microphone currently prepared in order to 
make a surrounding sound detect. As shown in drawing 4 , in robot equipment 
1a (1b), a microphone 21 is equivalent to a lug and, specifically, a loudspeaker 



23 is equivalent to opening. 

[0039] It is made as [ perform / as shown in drawing 4 / robot equipment 1a / by 
such means of communications, / data communication which used the scale 
signal among other robot equipment 1b ]. 

[0040] Moreover, as means of communications, the means of communications 
using an electric wave is mentioned. For example, as shown in drawing 2 , robot 
equipment 1 is equipped with PC Card slot 14 by which wearing of a PC card is 
enabled. 

[0041] Here, a memory card, a wireless LAN card, etc. are mentioned as a PC 
card. By PC Card slot 14, robot equipment 1 can perform the record and 
playback of data to a memory card, and can perform the personal computer etc. 
and data communication on a Local Area Network using a wireless LAN card. 
For example, robot equipment 1 has at least the data storage section 13 and the 
CPU(Central Processing Unit) 15 grade which are connected with PC Card slot 
(l/F) 14 on an internal bus 18 as a configuration for delivering data between PC 
Card slot 14 and PC card 200, as shown in drawing 5 . The data storage section 
13 is a part various data are remembered to be, and CPU 15 is a part which 
performs control of action of robot equipment etc. 

[0042] Robot equipment 1 constitutes the means of communications by the 
electric wave with the wireless LAN card (PC card 200) with which such PC Card 



slot 14 and PC Card slot 14 were equipped. 

[0043] Thereby, robot equipment 1a is made as [ perform / data communication 
which used the electric wave among other robot equipment 1b ], as shown in 
drawing 6 . 

[0044] By having means of communications which was described above, robot 
equipment 1 is made as [ exchange / among other robot equipments / 
information ]. In addition, it cannot be overemphasized that means of 
communications is not what is limited to this. 

[0045] The robot equipment 1 with which this invention is applied is being able to 
consider informational exchange as other robot equipments in this way, and the 
following is realized. 

[0046] When robot equipment faces each other, respectively, it has realized 
starting predetermined processing. When robot equipment faces each other, it is 
transmitting and receiving data between robot equipment, and, specifically, robot 
equipment starts predetermined processing. 

[0047] Such processing is enabled by the means of communications using 
infrared radiation, and, specifically, is made possible by having the infrared 
output section and an infrared detecting element so that it may be suitable in the 
direction of the front of robot equipment. 

[0048] That is, the output section constitutes the signal output part which outputs 



the signal by infrared radiation in the direction of the front, and a detecting 
element constitutes the signal receive section which receives the signal by the 
infrared radiation from other robot equipments transmitted from the front. And 
control means, such as CPU, start predetermined processing based on the 
signal detected by the detecting element. 

[0049] Since it can say that it is in the propagation direction of the signal by 
infrared radiation about directivity, as shown in drawing 3 , when the robot 
equipment suitable for the direction of arbitration faces a transverse plane 
mutually, the infrared radiation currently outputted from the output section is 
detected in a detecting element by having the output section and a detecting 
element (means of communications 26) so that it may be ahead suitable. By this, 
a communication link condition will be in a connection condition between robot 
equipment, information interchange becomes still more possible, and existence 
of a partner's robot equipment can be mutually checked as a result, and it can 
recognize under the condition that it faces mutually. For example, information 
interchange is performed through an infrared-ray-communication port so that it 
may mention later. 

[0050] namely, as shown in (A) and (B) among drawing 7 , when two robot 
equipments 1a and 1b have not faced each other Robot equipment 1a is not 
recognizes a partner's robot equipment 1b, but as shown in (C) among drawing 



7 , only when two robot equipments 1a and 1b face each other, robot equipment 
1a can recognize a partner's robot equipment 1b. 

[0051] Thus, robot equipment 1a can recognize having faced other robot 

equipment 1b, and performs predetermined processing at this time. 

[0052] As predetermined processing, carrying out predetermined actuation 

(action) and exchange of predetermined information etc. is mentioned, for 

example. 

[0053] Greeting as predetermined actuation, for example, when it faces each 
other, and the actuation which the animals of barking, such as a dog, generally 
make a partner's animal are mentioned. Action of the robot equipment 1 which 
faced each other is diversified by this, and the pleasure which a user appreciates 
is increased. 

[0054] Moreover, as predetermined information, the condition of feeling, the 
condition of instinct, etc. are mentioned, for example. By exchanging the 
condition of the feeling of robot equipment and the condition of instinct which 
faced each other, robot equipment can take the action according to the feeling 
and instinct of robot equipment of a partner. Although robot equipment is 
equipped with the feeling model for making actuation express feeling, and the 
instinct model for making actuation express instinct as mentioned above, by 
exchanging the information on the condition of this feeling model and instinct 



model, it gets to know the feeling of a partner's robot equipment, and the 
condition of instinct, and, specifically, takes the actuation according to it. 
Moreover, although explained in full detail later, it can also consider as the 
information which exchanges the information on growth level which shows the 
degree of growth. 

[0055] Moreover, robot equipment can also carry out predetermined processing, 
when it enters in a partner's robot equipment and a predetermined field. Robot 
equipment is equipped with the signal output part which outputs the signal of a 
receivable output level in a predetermined field as a configuration for that. By 
robot equipment being equipped with such a signal output part, other robot 
equipments cannot receive a signal, unless it enters in a predetermined field 
from robot equipment equipped with the signal output part concerned. When 
putting in another way and robot equipment is able to receive the signal from 
other robot equipments, robot equipment will be located in the predetermined 
field from other robot equipments. 

[0056] If the case where means of communications uses infrared radiation is 
explained concretely, by making the output level of the infrared radiation from 
the output section into predetermined level That is, by considering as a 
receivable output level into a predetermined field will show that the robot 
equipment which received the signal is located in a predetermined field from 



other robot equipments with which the fact of having received the signal by such 
infrared radiation is outputting the signal. 

[0057] When distance is set to L2 by this as shown in (B) among drawing 8 even 
if it is a case so that it cannot recognize, when the distance between the robot 
equipments 1a and 1b is L1 as shown in (A) among drawing 8 , robot equipment 
1a can recognize robot equipment 1b of the partner who is outputting the signal 
by infrared radiation. Thereby, when the distance between the robot equipments 
1a and 1b was set to L2, robot equipment can recognize a partner's robot 
equipment and could say that the greeting as predetermined processing was 
carried out. 

[0058] In addition, it is possible to recognize noting that it is in a field 
predetermined in robot equipment on the assumption that it has faced each 
other, when attaching means of communications 26 and shining so that it may 
be suitable in the direction of a transverse plane, as shown, for example in 
drawing 3 from there being directivity in the propagation direction of a signal as 
mentioned above in the case of the means of communications using infrared 
radiation. 

[0059] It can recognize under the condition that robot equipment is in a 
predetermined field, without being influenced by whether robot equipment has 
faced each other by having the means of communications which does not have 



directivity in the signal outputted, for example, the means of communications 
using an electric wave, from such a thing, then making the output of an electric 

i 

wave into predetermined level, as mentioned above. 

[0060] Moreover, processing according to distance can be performed by 
detecting distance, for example, as it said that different action according to the 
distance between robot equipment was taken, it comes out. 
[0061] As mentioned above, by having the means of communications which can 
exchange information among other robot equipments, robot equipment can 
perform what performs predetermined processing, when it faces each other, or 
when other robot equipments enter in a predetermined field. 
[0062] It explains still more concretely about the case where the information 
exchanged between robot equipment is the information on growth level. 
[0063] Robot equipment is made as [ make / it / to act according to growth level ]. 
Action according to growth level is made into a doubtful gait at a "childhood 
term", when growth level is low, and when growth level is high, specifically, it is 
action of walking gallantly at "adolescence." By opting for action according to 
such growth level, even if robot equipment is the same walk actuation, it comes 
to take different actuation according to a growth step. In addition, a growing 
model is explained in full detail later. 

[0064] The following processings are performed, when robot equipment faces 



other robot equipments in the information on such growth level, and the 
information which shows in what kind of growth step it is, or when other robot 
equipments enter in a predetermined field (such time is hereafter called time of 
meeting.). 

[0065] Robot equipment exchanges information on growth level by means of 
communications which was mentioned above, when it meets with other robot 
equipments. And the robot equipment which received the information on the 
growth level of a partner's robot equipment can know the growth level of the 
robot equipment of the partner concerned, and opts for self action according to 
the partner's growth level. 

[0066] For example, robot equipment changes the growth level of self according 
to the growth level of other robot equipments. 

[0067] When the growth level of a partner's robot equipment is high, robot 
equipment makes growth level of self high according to a partner's growth level, 
and, specifically, opts for action according to the growth level. The robot 
equipment which met with robot equipment with high growth level by this comes 
to carry out action self also grew up to be because the growth level of self 
becomes high. Moreover, when the growth level of a partner's robot equipment 
is low, robot equipment lowers the growth level of self according to the growth 
level of a partner's robot equipment, and opts for the action according to the 



growth level. The robot equipment which met with robot equipment with low 
growth level by this can opt now for self action as young action according to the 
partner's robot equipment because the growth level of self becomes low. 
[0068] Moreover, robot equipment is having a comparison means comparing 
with the growth level of self the growth level of other robot equipments which the 
growth degree detection means' detected. Action which follows other robot 
equipments when the growth level of self [ comparison result / by this 
comparison means ] is lower was carried out, and when the growth level of self 
[ comparison result / by the comparison means ] was high, it was able to be said 
that action according to other robot equipments was carried out. In addition, 
what is constituted as a comparison means as software which can be processed 
by CPU etc. is mentioned. 

[0069] thus, growth is promoted by partner by whom the thing of opting for self 
action according to the growth level of a partner's robot equipment is generally 
looked at in the animal kingdom, and growth is controlled - like - it is a thing and, 
therefore, robot equipment was able to take in the general behavioral pattern in 
such the animal kingdom. For example, changing the growth level of self 
according to the growth level of such a perimeter is also the place obtained as 
results, such as crowd psychology. 

[0070] In addition, the information to exchange may not be limited to growth level 



and may be other information, for example, the information on corporal strength. 
For example, robot equipment comes to opt for action according to the relation 
between sending the information on the torque of a motor that a guide peg is 
driven, as information on corporal strength, then strength (strength of hardware) 
corporal [ between robot equipment ] by this. 

[0071] Moreover, robot equipment can also make map information the 
information to exchange. In addition, map information may be information 
beforehand memorized by the storage means, and may be the information 
acquired as a result to which robot equipment itself acted. 

[0072] About acquisition of the map information by robot equipment itself, it is 
specifically the following, and is made and made. The case where the 
information on an owner's room is acquired as map information is explained. As 
shown in drawing 9 , two robot equipments 1a and 1b are, and suppose that a 
desk, a chair, a cushion, a feedbox, balls, etc. are scattered in an owner's room. 
[0073] These robot equipments 1a and 1b are equipped with a map information 
production means 10 produce map information based on the situation of the 
perimeter moved and obtained, a storage means 8 to by_which the map 
information which the map information production means 10 produced is 
memorized, and a transmitting means 6 transmit the map information 
memorized by the storage means 8 to other robot equipments as shown in 



drawing 10 . By such configuration, the robot equipments 1a and 1b can produce 
map information, and can send this produced map information to other robot 
equipments. That is, this configuration exists in order to send map information to 
other robot equipments. In addition, above-mentioned each part is connected by 
the bus. 

[0074] Moreover, the robot equipments 1a and 1b are equipped with the control 
means 7 which controls action based on a receiving means 7 receive the map 
information transmitted from other robot equipments, a location detection means 
7 detect the current position, and the currency information acquired by detection 
of the location detection means 7 and the map information which the receiving 
means 7 received as shown in drawing 10 . By such configuration, the robot 
equipments 1a and 1b can receive the map information sent from other robot 
equipments, and can be moved to the predetermined specified substance based 
on the received map information. That is, this configuration exists in order to act 
based on the map information to which it is sent [ information ] from other robot 
equipments and comes. 1st robot equipment 1a produces map information to 
below, and the case where 2nd robot equipment 1b opts for action based on the 
map information which 1st robot equipment 1a produced is concretely explained 
to it. 

[0075] As a location detection means 9, the current position positioning system 



represented by GPS (Global Positioning System) etc. is mentioned, for example. 
[0076] When self is moving the map information production means 10, for 
example, when 1st robot equipment 1a is moving at random, it produces map 
information based on the positional information acquired with the location 
detection means 9. The map information which specifically consists of 
information on the detected obstruction etc. is produced. For example, as shown 
in drawing 9 , the section indoor desk 301, a chair 302, and cushion 303 grade 
are detected, and map information is produced by making them into an 
obstruction. For example, an obstruction here is equivalent to a building with a 
common map. Moreover, about the ball 304 in the room, the 1st and 2nd robot 
equipment 1a and 1b is grasped as a self toy. 

[0077] 1st robot equipment 1a sends out the map information produced by the 
map information creation means 10 to 2nd robot equipment 1b with the 
transmitting means 6. And 2nd robot equipment 1b receives the map information 
transmitted from 1st robot equipment 1a with the receiving means 7. In addition, 
the means of communications which used the wireless LAN card mentioned 
above as the transmitting means 6 and a receiving means 7 is mentioned. 
[0078] Migration actuation of self is controlled by the control means 5, and even 
an object moves 2nd robot equipment 1b which received map information based 
on the received map information. Specifically, even an object moves [ while 



avoiding the desk 301 used as an obstruction, and cushion 303 grade based on 
the information and map information on the current position which are detected 
by the location detection means 9, or ] 2nd robot equipment 1b, being based on 
those locations. 

[0079] Here, the 2nd robot equipment can be moved now to a feedbox 305 by 
using the feedbox 305 in a section indoor as an object based on map information 
and currency information. That is, the location of a feedbox 305 is mutually 
taught between the 1st and 2nd robot equipment 1a and 1b, the installation 
positional information of a feedbox 305 is shared, and the 1st and 2nd robot 
equipment 1a and 1b comes to carry out actuation according to it. 
[0080] As mentioned above, the robot equipments 1a and 1b can also be made 
into the information which exchanges map information, and this comes to take 
the action which even an object (for example, feedbox 305) moves based on the 
sent map information. 

[0081] In addition, since there is no guarantee with the same map which each 
robot equipments 1a and 1b have when carrying out self-generation of the map, 
each robot equipments 1a and 1b can test both map by comparison, and can 
also be equipped with a means to take adjustment. For example, a self location 
is also included in map information and is sent to other robot equipments. 
[0082] To for example, 1st robot equipment 1a with the map information mp1 as 



shown in (A) among drawing 11 When the map information mp2 which self as 
2nd robot equipment 1b shows to (B) among drawing 11 has is transmitted, 1st 
robot equipment 1a moves by taking adjustment from both map information mp1 
and mp2 that the positional information of each robot equipment is included, as 
shown in (C) among drawing 11 . 

[0083] Thereby, 1st robot equipment 1a can be moved based on the map 
information which 2nd transmitted robot equipment 1b produced, grasping the 
location of the 2nd robot equipment 1b concerned. Moreover, such information 
can be used and it can judge whether it is the distance (physical relationship) 
which can greet. 

[0084] Moreover, such detection is useful also in case self which was mentioned 
above detects whether it is in a predetermined field from a partner's robot 
equipment. 

[0085] Moreover, when making the same information share a map among two or 
more robot equipments unlike self-generation and giving map data beforehand, 
it can detect whether it is in a partner's robot equipment, a predetermined 
distance, or a predetermined field as mentioned above by guessing the self 
location on a map from physical relationship with an obstruction etc., and 
transmitting positional information to each other. 

[0086] Moreover, robot equipment can also exchange information among two or 



more robot equipments by the above means of communications. It can 
recognize now that two or more robot equipments of robot equipment are in a 
perimeter by information interchange with two or more robot equipments. 
[0087] For example, to robot equipment, a behavioral model called the 
behavioral model for opposite two or more sets is memorized beforehand (it 
prepares), for example, the behavioral model for opposite two or more sets - 
usual [, such as a dance, ] - it is many and is the behavioral model which 
consists of action which is performed. 

[0088] By making such a behavioral model memorize, robot equipment performs 
action by this behavioral model, when existence of two or more robot 
equipments has been recognized. 

[0089] Since two or more robot equipments discover the action for opposite two 
or more sets, such as a dance, by recognizing existence of other robot 
equipments by this, a user can see the action which cannot usually be seen in 
one set or two sets. If it puts in another way, only the user who has two or more 
robot equipments can see such action for opposite two or more sets. 
[0090] Moreover, according to the recognized number, the behavioral model for 
two or more set numbers, such as a dance, can also be started. As concrete, the 
synchronization of action is taken by below and two or more robot equipments 
explain to it the case where coordination action is performed as a whole. 



[0091] For example, as shown in drawing 12 , 1d of 4th robot equipment 
transmits a command synchronizing with the 1st and 3rd robot equipment 1a, 1b, 
and 1c, and it is made as [ carry out / the 1st and 3rd robot equipment 1a, 1b, 
and 1c / according to the command synchronized and transmitted / coordination 
action ]. In this example, the communication link between the 1d [ of 4th robot 
equipment ], 1st, or 3rd robot equipment 1a, 1b, and 1c is performed on the 
wireless LAN card. 

[0092] Specifically, such coordination actuation is performed by the command 
currently written in by corresponding to each robot equipment in the robot control 
script (script) RS with which 1d of 4th robot equipment is equipped. It has sent to 
the robot equipment which specifically corresponds a command in the robot 
control script RS produced by the predetermined convention. The robot control 
script RS consists of information whose detection of the termination timing of 
control of the sending-out timing of the command to the 1st and 3rd robot 
equipment 1a, 1b, and 1c and action of each robot equipment is enabled. 
[0093] About the gestalt of the robot control script RS, as shown in drawing 13 , it 
consists of multiple-data-stream D1, D2, and D3 which consisted of command 
information etc., for example. The 1st data stream D1 corresponds to 1st robot 
equipment 1a, the 2nd data stream D2 corresponds to 2nd robot equipment 1b, 
and the 3rd data stream D1 supports 3rd robot equipment 1c. With the gestalt of 



this operation, since there are three robot equipments, this data stream is also 
made into three trains according to it, and the data stream of the robot control 
script RS is prepared according to the robot equipment which manages action in 
an action managerial system. 

[0094] Specifically in the robot control script RS, the number of the robot 
equipment on a network to control is described. And the command for taking 
synchronous timing every data streams D [ D1, D2, and ] 3 between the 
information on each IP address or the port number of the server, the abstract 
command transmitted to robot equipment, and the robot equipments 1a, 1b, and 
1c etc. is described. 

[0095] These commands are described together with the bottom in order of 
activation in each data streams D1, D2, and D3 from the top. 
[0096] Based on such a robot control script RS, 1d of 4th robot equipment sends 
out a command to the 1st thru/or 3rd robot equipment 1a, 1b, and 1c as follows, 
and it is controlling the action. 

[0097] 1d of 4th robot equipment generates the threads 28a, 28b, and 28c for a 
communication link only for the number of robot equipment by the main program 
PG 1, before starting a communication link among the robot equipments 1a, 1b, 
and 1c. The 1st thru/or 3rd thread 28a, 28b, and 28c for a communication link is 
for being matched with the 1st [ which manages action ] thru/or 3rd robot 



equipment 1a, 1b, and 1c, and performing data communication among the 
corresponding robot equipments 1a, 1b, and 1c. 

[0098] And 1d of 4th robot equipment passes the 1st thru/or the 3rd data stream 
D1, D2, and D3 on the robot control script RS corresponding to each 1st thru/or 
3rd thread 28a, 28b, and 28c for a communication link generated in advance of 
initiation of data communication in this way, respectively. In each threads 28a, 
28b, and 28c for a communication link, an IP address and a port number are 
taken out from the passed information (data stream), it connects with each robot 
equipment as a client, and, thereby, the data communication path of the threads 
28a, 28b, and 28c for a communication link and each robot equipments 1a, 1b, 
and 1c is established. 

[0099] And each threads 28a, 28b, and 28c for a communication link 
synchronize and send the command described by the handed-over data streams 
D1, D2, and D3 among each threads 28a, 28b, and 28c for a communication link. 
[0100] The robot equipments 1a, 1b, and 1c receive the command sent from the 
corresponding threads 28a, 28b, and 28c for a communication link, respectively. 
Each robot equipments 1a, 1b, and 1c execute the received command. 
[0101] Thereby, since the synchronization is taken about the sending-out timing 
of the command by each threads 28a, 28b, and 28c for a communication link, 
action of each robot equipments 1a, 1b, and 1c is based on coordination action 



as a whole. 

[0102] Next, it explains concretely using the robot control script RS described as 
shown in drawing 14 . The robot control script shown in this drawing 14 is for 
carrying out the so-called action of a "wave" with two or more robot equipments 
1a, 1b, and 1c. Action of the "wave" by two or more robot equipments 1a, 1b, 
and 1c is coordination action by which two or more robot equipments 1a, 1b, and 
1c which have aligned are discovered in the posture of "stability" when each 
makes action of "Banzai!" sequence like the change to (C) from (A) among 
drawing 15 which shows aging. 

[0103] The number of the robot equipment by which the robot control script RS 
shown in drawing 14 is connected to an action managerial system at the 1st line 
is described. It is described as "NUMBER" as a menu to eye one train, and, 
specifically, the number of the robot equipment linked to eye two trains is 
described. Like the gestalt of this operation, when three robot equipments 1a, 1b, 
and 1c perform coordination action, the column of the number is set to "3." 
[0104] And the information for communicating between each threads 28a, 28b, 
and 28c for a communication link and each robot equipments 1a, 1b, and 1c 
after the 2nd line, a command, etc. are described. A menu is written in eye one 
train and, specifically, the information for controlling action of the robot 
equipments 1a, 1b, and 1c with which each threads 28a, 28b, and 28c for a 



communication link correspond to eye eye two trains and 3 train and eye four 
trains is described. 

[0105] In the 2nd line, it is written to eye one train as "IP_ADDRESS", and the IP 
address of the server coping with each train is described. Or it is written to eye 
one train as "HOSTNAME", and you may make it describe the network host 
name of the server of each robot equipment. 

[0106] Each host's port number is described in the 3rd line. The gestalt of this 
operation describes "10000" as a default. 

[0107] The information for controlling action of robot equipments, such as a 
command, in each train which corresponds to each robot equipment after the 4th 
line is described. 

[0108] A command is divided roughly and, specifically, has a synchronous 
command and a abstract command. It is described that the thread for a 
communication link sends out in order of these synchronous command and a 
abstract command. A abstract command is transmitted to robot equipment, and 
it is a command for carrying out actual action, and is made for action of each 
robot equipment according [ a synchronous command ] to such a abstract 
command to turn into coordination action as the whole robot equipment here. 
Specifically, a synchronous command has two of the WAIT instructions for taking 
a synchronization about the SYNC instruction [ for taking a synchronization 



about command sending-out timing ], and ****** term of each robot equipment. 
[0109] As for the SYNC instruction, the ID number and the characteristic 
(henceforth a synchronous achievement index) are given as an argument. An ID 
number serves as identification information about a SYNC instruction, and 
serves as identification information with other SYNC instructions. Suitable 
processing can be performed without mixing up with other SYNC instructions by 
identifying a SYNC instruction by this ID number. Moreover, a certain value is 
given to each robot equipments 1a, 1b, and 1c, respectively, and the 
synchronous achievement index is set up so that those sum totals may become 
a predetermined value. With the gestalt of this operation, it is set up so that the 
sum total may be set to "100." In addition, about a synchronous achievement 
index, it is not limited to setting it as "100." 

[0110] And this synchronous achievement index is added when it is in the 
condition that the robot equipments 1a, 1b, and 1c can move to the next action. 
If it puts in another way, it will be added when the robot equipment which was 
carrying out a certain action ends the action concerned. Specifically, addition of 
a synchronous achievement index is made by the following procedures. 
[0111] For example, 1st robot equipment 1a disseminates the information on to 
that effect (henceforth standby information), when the action according to the 
command sent from 1st corresponding thread 28for communication link a is 



ended, or when it is in the condition that it can move to the next action. In 1st 
corresponding thread 28for communication link a, reception of the standby 
information which 1st robot equipment 1a disseminated applies a synchronous 
achievement index to the field whose ID number on the global memory GM for 
synchronousr controls corresponds, for example (it adds). At this time, other 
threads for a communication link control exclusively so that this field cannot be 
accessed, that is, an ID number is in agreement when it changes into the 
condition which can execute the SYNC instruction with which other robot 
equipments (here both 2nd robot equipment 1b, or the 3rd robot equipment 
1both [ one side or ]) already correspond to an ID number - being concerned -- 
others -- the synchronous achievement index sent now is added to the 
synchronous achievement index of robot equipment by the global memory GM 
for synchronousr controls. And if it will be in the condition that it can move to 
action next to all the robot equipments 1a, 1b, and 1c, the total value of a 
synchronous achievement index will be set to "100" by the predetermined value 
and this example. 

[0112] The following command will be read, unless each threads 28a, 28b, and 
28c for a communication link supervise the global memory GM for synchronousr 
controls and the total value of a synchronous achievement index reaches a 
predetermined value ("100") by such processing. Therefore, even if it is robot 



equipment which can move to the next action, a standby condition is maintained, 
without taking the next action. 

[0113] And the personal computer 33 which manages action of two or more 
robot equipments 1a, 1b, and 1c can know that it is in the condition that it ends in 
all the robot equipments 1a, 1b, and 1c, and the robot equipments 1a, 1b, and 1c 
can move from the SYNC instruction corresponding to an ID number to the next 
action by checking that the total value of such a synchronous achievement index 
has turned into a predetermined value. Thereby, a personal computer 33 sends 
the following command by each threads 28a, 28b, and 28c for a communication 
link, when the total value of a synchronous achievement index turns into a 
predetermined value. 

[0114] Next, a WAIT instruction is sent with the robot control script RS which 
shows a command to drawing 14 . 

[0115] This WAIT instruction has taken time amount (ms) to the argument, and 
the robot equipment which received the WAIT instruction makes information in 
which a degree carries out KOMANDOHE shift, after waiting only for the 
specified time amount. 

[0116] With the gestalt of the operation to which the argument of a WAIT 
instruction is "0", "1000", and "2000", respectively 1st robot equipment 1a to 
which the argument received the WAIT instruction of "0" Then, 2nd robot 



equipment 1b to which the sent command was executed immediately and the 
argument received the WAIT instruction of "1000" Then, it waits for the sent 
command for 1 second, and it is executed, and 3rd robot equipment 1c to which 
the argument received the WAIT instruction of "2000" waits for the command 
sent continuously for 2 seconds, and executes it. That is, when all the arguments 
of the WAIT instruction which the 1st thru/or 3rd robot equipment 1a, 1b, and 1c 
received, for example are "0", the 1st thru/or 3rd robot equipment 1a, 1b, and 1c 
performs to coincidence the contents of a command sent to the degree. 
[0117] And with the gestalt of this operation, the command sent out to the degree 
of this WAIT instruction is the command of "BANZAI_SIT." The "BANZAI_SIT" 
command is a command for carrying out actuation of "Banzai!" to robot 
equipment in the posture of "stability." 

[0118] By sending out such a WAIT instruction, and sending out the 
"BANZALSIT" command continuously, 1st robot equipment 1a The command of 
"BANZALSIT" is started immediately after the total value of a synchronous 
achievement index turns into a predetermined value as mentioned above. 2nd 
robot equipment 1b And the command of "BANZALSIT" is started after 1 second 
and 3rd robot equipment 1c starts the command of "BANZALSIT" after [ of that ] 
2 seconds. 

[0119] The following processings are made as an outline in the robot control 



script RS shown in drawing 6 as which the SYNC instruction, the WAIT 
instruction, etc. were specified as mentioned above. 

[0120] If each robot equipments 1a, 1b, and 1c will be in the condition that it can 
move to the following condition, with the SYNC instruction of the No. 1 beginning 
(the 5th line), a synchronous achievement index will go into effect in ID=1. When 
the sum total of the synchronous achievement index of ID=1 is set to "100", the 
command of a WAIT instruction and "BANZAI_SIT" is sent from each threads 
28a, 28b, and 28c for a communication link. 

[0121] Since 0 second ("0") is contained in the WAIT instruction of the 1st data 
stream (data stream corresponding to 1st robot equipment 1a (an IP address is 
11.22.33.44)) D1, 1st robot equipment 1a executes the "BANZAI_SIT" command 
immediately, and as shown in (A) among drawing 15 , it carries out "BANZAI" 
actuation in "stability" posture. 

[0122] Moreover, since 1 second ("1000") is contained in the WAIT instruction of 
the 2nd data stream (data stream corresponding to 2nd robot equipment 1 b (an 
IP address is 11.22.33.45)) D2 2nd robot equipment 1b executes the 
"BANZAI_SIT" command, 1 second after 1st robot equipment 1a executes a 
command, and as shown in (B) among drawing 15 , it carries out "BANZAI" 
actuation in "stability" posture. Since 2 seconds ("2000") are contained in the 
WAIT instruction of the 3rd data stream (data stream corresponding to 3rd robot 



equipment 1c (an IP address is 11.22.33.46)) D3 similarly 3rd robot equipment 
1c executes the "BANZALSIT" command, 2 seconds after 1st robot equipment 
1a executes a command, and as shown in (C) among drawing 15 , it carries out 
"BANZAI" actuation in "stability" posture. 

[0123] After activation of the command of "BANZALSIT" is completed, there is a 
SYNC instruction and detection of being in the condition that each robot 
equipments 1a, 1b, and 1c can move to the next action again is made. When this 
goes into a waiting state from 1st robot equipment 1a which started activation 
previously and the sum total of an action achievement index is set to "100", each 
robot equipments 1a, 1b, and 1c perform again action which was mentioned 
above with the command of the WAIT instruction which synchronized again from 
each threads 28a, 28b, and 28c for a communication link, and which is sent, and 
the 2nd "BANZALSIT." 

[0124] An action managerial system shifts an hour for three robot equipments 1a, 
1b, and 1c by a unit of 1 second, and performs BANZAI, and coordination action 
of two "waves" makes it discover by the above processings in the robot control 
script RS shown in drawing 14 , so that it may change from (A) to (C) among 
drawing 15 . 

[0125] As mentioned above, the coordination action by two or more robot 
equipments 1a, 1b, and 1c is easily realizable by 1d of 4th robot equipment 



synchronizing, and sending out a command. In addition to the pleasure by the 
action taken independently [ robot equipment ], the coordination action by such 
two or more robot equipments 1a, 1b, and 1c extends the pleasure of 
appreciation of a user further. 

[0126] In addition, each robot equipment holds ID information as identification 
information to storage, for example, the thing attached and exchanged also for 
ID information in case robot equipment exchanges other robot equipment and 
information -- being concerned - others -- robot equipment Each robot 
equipment can be identified now based on received ID information, and thereby, 
even if the information exchanged between each robot equipment is the same 
information, it can recognize that two or more robot equipments exist according 
to the check of ID information attached. 

[0127] (1) Explain examples, such as a configuration of the example robot 
equipment of the configuration of robot equipment. Robot equipment 1 is 
specifically constituted, as shown in drawing 16 . 

[0128] The image data picturized with the CCD video camera 11 is supplied to 
the signal-processing section 12. The signal-processing section 12 performs 
predetermined processing to the image data supplied from the CCD video 
camera 11, and makes DRAM (Dynamic Random Access Memory)16 which is a 
storage means memorize the image data through an internal bus 18. 



[0129] Moreover, robot equipment 1 is equipped with the memory stick interface 
29 connected to the ROM interface 30, and, thereby, can carry out the record 
and playback of data to the so-called memory stick (trade name of the goods 
(memory card) which Sony Corp. offers) 210. 

[0130] Furthermore, robot equipment 1 is equipped with PC Card slot (PC card 
l/F) 14. The data communication between external instruments, such as a 
personal computer on a Local Area Network, or other robot equipments 
becomes possible, when PC card 200 is a wireless LAN card by this, and when 
a PC card is a memory card, the record and playback of data to the memory card 
concerned are attained. 

[0131] CPU 15 reads the program of operation memorized by the flash ROM 
(Read Only Memory) 17 through the ROM interface 30 and an internal bus 18, 
and controls the whole system. Moreover, creation and modification of the 
program of CPU11 memorized by the flash ROM 17 of operation are enabled 
with the external personal computer (Personal Computer, PC) 31 connected to 
the signal-processing section 12. 

[0132] The signal which Potentiometers 19a, 19b, and 19c, the touch sensor 20, 
and microphone 21 which constitute a detection means to detect an external 
condition detected is supplied to the signal-processing section 12 through Tees 
24a, 24b, 24c, 24d, and 24e. The signal-processing section 12 supplies the 



signal supplied from Tees 24a-24e to CPU15 through an internal bus 18. CPU15 
controls actuation of Actuators 22a, 22b, 22c, and 22d (for example, Legs 2a-2d 
and the head 3 of drawing 1 which are driven by it) based on the supplied signal. 
Moreover, CPU15 controls the voice outputted from a loudspeaker 23. 
[0133] Moreover, robot equipment 1 is equipped with infrared output section 26a 
and infrared detecting-element (IrDA) 26b which enable the communication link 
of data among external instruments, such as other robot equipments, with 
infrared radiation. 

[0134] Infrared output section 26a outputs a signal to external instruments, such 
as other robot equipments, with infrared radiation. And infrared 
detecting-element (IrDA) 26b supplies the instruction information outputted from 
the remote controller which is not illustrated by actuation of a user, and the 
information sent from other robot equipments to the signal-processing section 12 
through tee 24e. 

[0135] The signal-processing section 12 supplies the various information 
supplied to CPU15 through an internal bus 18, and controls actuation of 
Actuators 22a, 22b, 22c, and 22d by CPU 15 based on the supplied information. 
That is, CPU15 controls actuation of Actuators 22a, 22b, 22c, and 22d based on 
the instruction information from a remote controller, or the information sent from 
other robot equipments. Thereby, robot equipment 1 outputs the predetermined 



action at the time of outputting the action according to an instruction of a user, or 
meeting with other robot equipments (processing result). 

[0136] Here, Potentiometers 19a-19c, a touch sensor 20, a microphone 21, 
Actuators 22a-22d, a loudspeaker 23, infrared output section 26a, infrared 
detecting-element 26b, etc. constitute the guide peg and lug of robot equipment 
1, opening, etc., summarize these, and call it a CPC (Configurable Physical 
Component) device. A CPC device may not be limited to this and may be 
measurement means, such as a distance robot, an acceleration sensor, or a 
gyroscope. 

[0137] The example of a configuration of the signal-processing section 12 is 
shown in drawing 17 . The DRAM interface 41 and the host interface 42 are 
connected also to the external bus 44 while connecting with D RAMI 6 and 
CPU15, respectively. A bus controller 45 controls an external bus 44. A bus 
arbiter 46 performs the Arbitration of an external bus 44 and an internal bus 47. 
[0138] The personal computer (PC) 31 as external development environment is 
connected to the parallel port 48 and the serial port 50. The dc-battery manager 
49 performs management of the residue of a dc-battery 27 etc. The parallel port 
48, the dc-battery manager 49, and the serial port 50 are connected to the 
internal bus 47 through the peripheral interface 53, respectively. 
[0139] The CCD video camera 11 supplies the picturized image data to 



FBK(Filter Bank) 56. FBK56 performs infanticide processing to the supplied 
image data, and creates the image data of various resolution. The image data is 
supplied to the DMA (Direct Memory Access) controller 51 through an internal 
bus 47. DMA controller 51 transmits the supplied image data to D RAMI 6, and 
memorizes this image data in DRAM 16. 

[0140] Moreover, DMA controller 51 reads suitably the image data memorized by 
DRAM16, and supplies it to IPE (Inner Product Engine)55. IPE55 performs a 
predetermined operation using the supplied image data. According to directions 
of DMA controller 51 , this result of an operation is transmitted to DRAM16, and is 
memorized. 

[0141] The CPC device 25 is connected to the serial bus host controller 57. The 
CPC device 25 consists of Potentiometers 19a-19c and the touch sensor 20 
which were mentioned above, a microphone 21, Actuators 22a-22d, a 
loudspeaker 23, infrared output section 26a, infrared detecting-element 26b, etc. 
The voice data supplied from the CPC device 25 is supplied to DSP (Digital 
Signal Processor)52 through the serial bus host controller 57. DSP52 performs 
predetermined processing to the supplied voice data. The (personal computer 
PC) 32 grade as external development environment is connected to the USB 
interface 58. A timer 54 supplies a hour entry to each part through an internal 
bus 47. 



[0142] the time of robot equipment 1 being constituted as stated above, and 
robot equipment 1 meeting with other robot equipments - means of 
communications - being concerned -- others - it enables it to exchange 
information on robot equipment in addition - being mentioned here -- "-- others 
- robot equipment" is constituted similarly. 

[0143] By making infrared output section 26a into the output section, by the 
means of communications using the infrared radiation constituted considering 
the infrared detecting element 26 as detecting-element 26b, this robot 
equipment 1a can exchange information among other robot equipment 1b, as 
shown in drawing 3 . 

[0144] Moreover, by making a loudspeaker 23 into the output section, by the 
means of communications using the scale constituted considering a microphone 
21 as a detecting element, robot equipment 1a can exchange information among 
other robot equipment 1b, as shown in drawing 4 . 

[0145] Furthermore, by the means of communications using the electric wave 
constituted considering the wireless LAN card with which PC Card slot 14 was 
equipped as the I/O section, robot equipment 1a can exchange information 
among other robot equipment 1b, as shown in drawing 6 . 
[0146] thus, a thing exchangeable [ with the means of communications 
mentioned / information ] among other robot equipments - robot equipment -- 



being concerned - others -- when it met with robot equipment, it mentioned 
above -- as - a greeting, a dance, etc. - etc. - predetermined processing can 
be performed. 

[0147] Next, it explains in more detail about the part which communicates with 
the infrared radiation in robot equipment 1 . 

[0148] Robot equipment 1 is enabling the communication link by infrared 
radiation by the middleware layer 80, the virtual robot 110, the device driver 
layer 150, the bus controller 79, and the infrared-ray-communication port 78, as 
shown in drawing 18 . 

[0149] For example, the middleware layer 80, the virtual robot (layer) 110, and 
the device driver layer 150 are constituted as a software layer of robot 
equipment 1 , and the bus controller 79 is constituted in the hardware layer of 
robot equipment 1 . 

[0150] Moreover, the infrared-ray-communication port 400 makes the 
communication link port for the information transmission at the time of a 
communication link condition being connected among other robot equipments. 
Here, when a communication link condition is connected among other robot 
equipments, it is a time of robot equipment facing mutually. 
[0151] The middleware layer 80 constitutes the software which carries out 
generation of the information for controlling actuation of robot equipment 1 etc. 



About transfer of the information on the device driver layer 150 with this 
middleware layer 80, it is made through the virtual robot (layer) 110. 
[0152] The virtual robot 110 is a part which mediates between the information 
between the device driver layer 150 and the middleware layer which performs 
processing by predetermined agreement. That is, the virtual robot 110 is a part 
which functions as the information dealt with in the device driver layer 150 and 
the information dealt with in the middleware layer 80 being processed smoothly. 
[0153] The device driver layer 150 is a part which controls the various devices of 
CPC device 25 grade mentioned above. Specifically, the device driver layer 150 
performs processing which outputs information from infrared output section 26a 
from the middleware layer 80 obtained through the virtual robot 110. Moreover, 
the device driver layer 150 performs detection processing of the information from 
other robot equipments by infrared detecting-element 26b. 
[0154] When robot equipment changes into the condition which can be 
communicated by such configuration (i.e., when robot equipment faces each 
other), exchange of the data between robot equipment comes to be made 
through the infrared-ray-communication port 400. 

[0155] For example, the robot equipment which transmits information takes out 
information from the storage means (main memory) which is not illustrated with 
the bus controller 79 which controls a serial bus, transmits the information 



concerned to the robot equipment of a receiving side through an 
infrared-ray-communication port, and memorizes it in the robot equipment side 
which receives information for a storage means (main memory) do not illustrate 
the information transmitted through an infrared-ray-communication port by the 
bus controller 79 in this way. Exchange (communication) of the information 
between robot equipment is made by such processing. In addition, a bus 
controller 79 is the serial bus controller 57 shown in above-mentioned drawing 
17 here. 

[0156] The communication between the robot equipment using the 
infrared-ray-communication port 400 is the following, and is made and realized. 
[0157] The data which go the infrared-ray-communication port 400 top in and out 
are passed to the virtual robot 110 which manages the whole robot equipment 
through the device driver layer 150 which manages a serial bus. And the 
reception and transmission of data which minded the 
infrared-ray-communication port 400 by the middleware layer 80 because the 
software module of the middleware layer 80 assigns connection to the virtual 
robot 110 are attained. 

[0158] In the infrared-ray-communication middleware layer which the 
middleware layer 80 does not illustrate, it notifies having encountered other 
robot equipments to the application layer which performs predetermined 



processing. 

[0159] For example, the action which social (equipment for a robot) action of 
robot equipment is described by the behavioral model, and the application layer 
greets by the input from the middleware layer for infrared ray communication is 
described. 

[0160] Action which sends salutatory language to the robot equipment of others 
[ **** / that action which enables the communication link close to the pan of other 
robot equipments by such the application layer based on this notice is 
performed ] is performed, or processing which transmits information, such as an 
own attribute and level of growth, is performed. 

[0161] By the configuration which was described above, robot equipment 1 can 
output the signal by infrared radiation by infrared output section 26a, and can 
receive the signal by the infrared radiation from other robot equipments by 
infrared detecting-element 26b, and can make the decision of predetermined 
action etc. based on the received information. 

[0162] In addition, the example of the function of the middleware layer 80 and 
the virtual robot 110 is explained below. 

[0163] The middleware layer 80 consists of a software county which offers the 
fundamental function of robot equipment 1, the device and configuration of robot 
equipment 1 are taken into consideration, and the configuration is set up. The 



middleware layer 80 is constituted as shown in drawing 19 , it is divided roughly 
into the middleware layer 90 of a recognition system (input system), and the 
middleware layer 100 of an output system, for example, specifically, is 
constituted by the object group. 

[0164] In the middleware layer 90 of a recognition system, the information 
inputted from the outside is recognized through the virtual robot 110. Robot 
equipment 1 comes to be able to perform opting for action independently 
according to the information inputted from the outside etc. thereby. For example, 
the middleware layer 90 of a recognition system processes the raw data of 
devices, such as image data, and sensor data, sound data, and is constituted by 
the object group which outputs a recognition result. 

[0165] As an object which processes the data of a device, the distance detecting 
element 92, the touch sensor section 93, the color recognition section 94, the 
scale recognition section 95, the posture detecting element 96, and motion 
detecting-element 97 grade are mentioned, for example. Here, "there is an 
obstruction" is recognized by the distance detecting element 92, it is recognized 
[ "it having been stroked" and "it having been struck", and ] by the touch sensor 
section 93, "a ball is red" is recognized by the color recognition section 94, "it 
fell" is recognized by the posture detecting element 96, and "the ball is moving" 
is recognized by the motion detecting element 97. 



[0166] Recognition of the information from the outside by such each object is 
made by the virtual robot 110. 

[0167] The virtual robot 1 10 delivers the data of the middleware layer 80 and the 
device driver layer 150 which constitutes the I/O system to the exterior, and 
functions as an object which carries out mediation with various device drivers 
and the object which operates based on the protocol between objects. Delivery 
of the information between the middleware layer 90 of a recognition system and 
the middleware layer 100 of an output system, and various device drivers will be 
made under the protocol between each object by this virtual robot 110. Here, the 
device driver layer 150 is made into the object allowed direct access by 
hardware layers, such as various devices, and is made as [ process / in 
response to interruption of hardware ]. 

[0168] The recognition information which each object acquired through such a 
virtual robot 110 is inputted into the input sentimental KUSUKON barter 91. 
[0169] Recognition information is changed into a meaningful character string by 
the input semantics converter 91 . As the command which controls action of robot 
equipment 1 consists of a character string, it considers as the form which can be 
edited freely, and the storage section memorizes and being mentioned above, a 
user can know recognition information as meaningful information by changing 
recognition information into a character string by the input semantics converter 



91. 

[0170] Thus, the processing at the time of meeting with other robot equipments 
by the middleware layer 90 of the recognition system constituted is made as 
follows, for example. 

[0171] When the communication link using a scale performs informational 
exchange with other robot equipments, the scale inputted into the microphone 
21 is recognized by the scale recognition section 95. 

[0172] Moreover, it is recognized by the infrared signal-recognition section which 
the infrared radiation inputted into infrared detecting-element 26b does not 
illustrate when the communication link using infrared radiation performs 
informational exchange with other robot equipments. 

[0173] In the middleware layer 90 of a recognition system, the recognition 
information acquired by the object of the infrared signal-recognition section is 
inputted into the input sentimental KUSUKON barter 91. 

[0174] By the input semantics converter 91, the recognition information 
mentioned above is changed into a meaningful character string, and the 
recognition information after changing into the control section of a high order is 
outputted. And it gets to know having encountered robot equipment using this 
recognition information, and predetermined processing is started. 
[0175] On the other hand, in the middleware layer 100 of an output system, 



control of the device for making predetermined action perform to robot 
equipment based on such recognition information etc. is performed. For example, 
the information (command) from the virtual robot 110 is sent to the middleware 
layer 100 of an output system through the command server which is not 
illustrated. 

[0176] In the middleware layer 100 of an output system, such information 
(command) is first inputted into the output semantics converter 101 . 
[0177] The contents of the command inputted as a character string which has a 
meaning as for the input semantics converter 101 are interpreted, and the 
contents are handed over by each desired object. 

[0178] The object group which constitutes the middleware layer 100 of an output 
system is constituted for every moving function of robot equipment. 
[0179] Specifically as an object which constitutes the middleware layer 100 of an 
output system, the attitude control section 102, the motion playback section 105, 
the fall return section 106, the tracking section 107, the walk module section 108, 
the LED lighting section 103, and sound playback section 104 grade are 
mentioned, here, the control about "motion playback" should do by the motion 
playback section 105 - the control about "a fall return" should do by the fall 
return 106 - the control about "flattery actuation of an object" should do 
according to tracking 101 - the control about "a walk" is made by the walk 



module section 108. In addition, "tracking" is actuation which continues looking 
at the object which moves, and the actuation which specifically continues turning 
the head to the object which moves. For example, when performing such 
actuation, it is directly used as information at the time of the recognition 
information on the color recognition section 94 and the motion detecting element 
97 being the "tracking." Moreover, since these control is accompanied by 
change of the posture of robot equipment 1, the management about the 
information on a posture is made by the posture management 102. Moreover, 
the control about a "sound" is made by the sound output section 104, and the 
control about "lighting of an eye (LED)" is made by the LED lighting section 103. 
[0180] The informational (command) contents are interpreted by the output 
semantics converter 101 by such middleware layer 100 of an output system, and 
the object of motion playback section 105 grade which was mentioned above 
according to the contents controls various devices by it. 

[0181] Specifically, the servo command value of each joint of robot equipment 1, 
an output sound, and output light (LED of an eye) are generated and outputted 
for every function. 

[0182] By such middleware layer 100 of an output system, when it meets with 
other robot equipments, the following predetermined processings are performed. 
[0183] For example, when it meets with other robot equipments, processing 



which discovers predetermined action is performed. Specifically, the device 
relevant to actuation of "greeting" is controlled by the middleware layer 100 of an 
output system. 

[0184] Moreover, when it meets with other robot equipments, processing which 
exchanges information is performed. When the communication link using 
infrared radiation specifically performs informational exchange, infrared output 
section 26a is controlled, a signal is outputted, and when the communication link 
using a scale performs informational exchange, control of a loudspeaker 23 is 
made by the sound playback section 104. 

[0185] In addition, the command inputted into the middleware layer 100 of an 
output system is not limited to an above-mentioned command, and the 
command of the action which animals, such as being "advance", it being 
"retreat", "it being glad", "it barking", "it sleeping", "gymnastics being carried out", 
"it being surprised", and "tracking", discover is also mentioned. 
[0186] Furthermore, in the middleware layer 100 of this output system, it also 
performs detecting the situation (for example, termination result of a device of 
operation) of the device by action of operation. 

[0187] By control of each device being made based on a command by the 
middleware layer 100 of such an output system, robot equipment 1 can discover 
the action according to a command now. 



[0188] Moreover, it is also made by that a user can change actuation of each 

part performed by the command in accordance with liking by remembering in the 

storage section that such correspondence-related information was mentioned 

above as information which can be edited as a character string. 

[0189] As stated above, the middleware layer 80 and the virtual robot 110 are 

constituted. 

[0190] Next, the example of the software layer of robot equipment 1 is explained. 
The software layer is constituted as shown in drawing 20 . 
[0191] A software layer is divided roughly and consists of the application layer 
120, the middleware layer 80, a manager object layer 130, a robot server object 
layer 140, and a device driver layer 150. Furthermore, about the manager object 
130, it has the object manager 131 and the service manager 132. Moreover, 
about the robot server object, it has the design robot 141, the power manager 
142, the virtual robot 143, and the device driver manager 143. these - an outline 
- it functions as follows. 

[0192] The application layer 120 is described by action which greets when it 
meets with other robot equipments, as it is described by the program which robot 
equipment is made to cause and predetermined action etc. was mentioned 
above. 

[0193] It functions as connecting the middleware layer 80 as the application layer 



120 and other layers. For example, the middleware layer 80 has the function 
which notifies the detection result by infrared detecting-element 26b to the 
application layer 120 as an encounter to other robot equipments, as mentioned 
above. 

[0194] In the manager object layer 130, the object manager 131 manages 
starting of the application layer 120 and the middleware layer 80 and 
disappearance, and a service manager 132 functions as a system object which 
urges connection to each object based on the initial entry between the objects 
described by the connection file. 

[0195] Moreover, the device driver layer 150 is the object allowed to carry out 
direct access to the device driver set 151 (for example, hardware layer of CPC 
device 25 grade mentioned above). That is, the control section of the right above 
which controls the device of a hardware layer is constituted. This device driver 
layer 150 processes in response to interruption of hardware. 
[0196] Moreover, in the robot server object layer 140, the dither indolo bot 141 
managed the configuration of robot equipment 1 etc., the power manager 142 
did power-source management, and the device driver manager 143 has 
managed access of the device by which external connection etc. is made, for 
example, a personal computer, and a PC card. 

[0197] And in the robot server object layer 140, the virtual robot 110 makes the 



part which delivers information between the middleware layer 80 and various 
device drivers under the protocol between each object. 

[0198] (2) Explain a feeling model, an instinct model, etc. for the feeling model of 
robot equipment and an instinct model, next robot equipment 1 to opt for action 
independently. 

[0199] A feeling model and an instinct model change based on an external factor 
or an inner factor, and thereby, robot equipment operates according to the 
condition of the feeling model which changed, or an instinct model, and opts for 
action as robot equipment of an autonomous mold. 

[0200] For example, an external factor and an inner factor show the specific 
recognition result, the specific action result, or time amount progress made into 
the information to which the condition (parameter) of a feeling model and an 
instinct model is changed. Here, a specific recognition result is mainly a 
fluctuation factor by the input, and a specific action result is the fluctuation factor 
of action to the Lord of stress having been canceled. 

[0201] Moreover, the feeling model and the instinct model are built in the 
application layer 120 in the software layer shown in drawing 20 . 
[0202] (2-1) As shown in feeling model drawing 21 of robot equipment, the 
feeling model 64 is built. 

[0203] The 1st thru/or the 3rd sensor 61, 62, and 63 detect a user and the 



stimulus further given from the outside, such as an environment, and changes 
and outputs it to an electrical signal. The 1st thru/or the 3rd sensor 61, 62, and 
63 are the speech recognition sensor which is not illustrated besides being 
Potentiometers 19a-19c, a touch sensor 20, a microphone 21, etc., an image 
color recognition sensor, etc., and changes and outputs the actuation whose 
user takes care of robot equipment 1 and which went to accumulate, and the 
uttered voice to an electrical signal. This electrical signal is supplied to the 1st 
and 2nd input evaluation sections 71 and 72. 

[0204] The 1st input evaluation section 71 evaluates the electrical signal 
supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, and detects 
predetermined feeling. Predetermined feeling here is the feeling of "joy." The 1st 
input evaluation section 71 supplies the evaluation value of the detected feeling 
to the 1st feeling module 73. 

[0205] Predetermined feeling is assigned to the 1st feeling module 73, and the 
parameter of feeling fluctuates based on the evaluation value of the feeling 
supplied from the 1st input evaluation section 71. For example, when "joy" is 
assigned as feeling, the parameter of the feeling of "joy" will fluctuate based on 
the evaluation value of "joy" supplied from the 1st input evaluation section 71. 
The 1st feeling module 73 supplies a feeling parameter to the output selection 
section 75. 



[0206] Similarly, the 2nd input evaluation section 72 also evaluates the electrical 
signal supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, and detects 
predetermined feeling. Predetermined feeling here is the feeling of the 
resentment. The 2nd input evaluation section 72 supplies the evaluation value of 
the detected feeling to the 2nd feeling module 74. 

[0207] Predetermined feeling is assigned to the 2nd feeling module 74, and the 
parameter of feeling fluctuates based on the evaluation value of the feeling 
supplied from the 2nd input evaluation section 72. For example, when the 
"resentment" is assigned as feeling, the parameter of "resentment" feeling will 
fluctuate based on the evaluation value of the "resentment" supplied from the 
2nd input evaluation section 72. The 2nd feeling module 74 supplies a feeling 
parameter to the output selection section 75. 

[0208] In addition, with the gestalt of this operation, although "joy" and the 
"resentment" are mentioned as the example as predetermined feeling, it is not 
limited to this. Namely, "sadness", "surprise", "fear", or "dislike" may be made 
into predetermined feeling. 

[0209] The output selection section 75 judges whether the feeling parameter 
supplied from the 1st and 2nd feeling modules 73 and 74 is over the 
predetermined threshold, and the feeling parameter exceeding a threshold is 
outputted. Moreover, the output selection section 75 chooses and outputs the 



one where a feeling parameter is larger, when each of two feeling parameters 
from the 1st and 2nd feeling modules 73 and 74 is over the threshold. 
[0210] The action generation section 65 opts for the next action based on the 
condition of the feeling supplied from the output evaluation section 75. That is, 
the action generation section 65 changes the feeling supplied from the output 
selection section 75 into the instruction which directs concrete action. And while 
the action generation section 65 supplies the information on an instruction that 
action is directed to the output section 66, it is made to feed back to the output 
evaluation section 76. The output evaluation section 76 estimates the 
information on a directions instruction of the action supplied from the action 
generation section 65, and it controls by it to change the feeling parameter 
corresponding to the action. That is, the output evaluation section 76 changes 
the condition of feeling according to the action performed next. 
[0211] This output evaluation section 76 is made as [ determine / a behavioral 
model / action ], and, specifically, is mentioned later. 

[0212] The output section 66 actually outputs according to the action instruction 
(action for which it opted) from the action generation section 65. The output 
section 66 becomes by the actuators 22a-22d which drive the member 
equivalent to Legs 2a-2d, a head 3, a fuselage 4, etc., a loudspeaker 23, etc., for 
example, drives a predetermined actuator, and a head 3 is rotated or, 



specifically, it outputs a cry etc. 

[0213] With such a feeling model 64, robot equipment 1 acts ******** to feeling 
according to the feeling parameter (condition of feeling) of the feeling model 64. 
Concretely, processing in case the "resentment" is assigned to the 1st feeling 
module 73 at "joy" and the 2nd feeling module 74 is explained. In addition, the 
1st sensor 61 is used as an image color recognition sensor, the 2nd sensor 62 is 
used as a speech recognition sensor, and the following is explained by making 
the 3rd sensor 63 into a touch sensor 20 here. 

[0214] If the electrical signal corresponding to "the condition of stroking" is 
supplied from the electrical signal corresponding to the "yellow" from the image 
color recognition sensor (the 1st sensor) 61, the electrical signal corresponding 
to a frequency (for example, "RE") predetermined from the speech recognition 
sensor (the 2nd sensor) 62, and a touch sensor (the 3rd sensor) 63, the 1st input 
evaluation section 71 will evaluate each signal, and will determine the evaluation 
value of "joy." The 1st input evaluation section 71 supplies the evaluation value 
of "joy" to the 1st feeling module 73. The feeling module 73 makes the 
parameter of the feeling of "joy" increase based on the evaluation value of "joy." 
The parameter of feeling is supplied to the output selection section 75. 
[0215] On the other hand, if the electrical signal corresponding to "the condition 
of having struck" is supplied from the electrical signal corresponding to the "red" 



from the image color recognition sensor 61, the electrical signal corresponding 
to a frequency (for example, "FA") predetermined from the speech recognition 
sensor 62, and a touch sensor 63, the 2nd input evaluation section 72 will 
evaluate each signal, and will determine the evaluation value of the 
"resentment." The 2nd input evaluation section 72 supplies the evaluation value 
of the "resentment" to the 2nd feeling module 74. The 2nd feeling module 74 
makes the parameter of the feeling of the "resentment" increase based on the 
evaluation value of the "resentment." The parameter of feeling is supplied to the 
output selection section 75. 

[0216] The output selection section 75 judges whether the feeling parameter 
supplied from the 1st and 2nd feeling modules 73 and 74 is over the 
predetermined threshold. Here, the feeling parameter of the "resentment" shall 
be over a threshold. 

[0217] While the action generation section 65 changes the feeling parameter of 
the "resentment" supplied from the output selection section 75 into the 
instruction which directs concrete action (it barks) and supplies it to the output 
section 66, it is made to feed back to the output evaluation section 76. 
[0218] The output section 66 performs the output which followed the action 
instruction (it barks) from the action generation section 65. That is, 
corresponding voice is outputted from a loudspeaker 23. And such an action 



result is fed back to the output evaluation section 76, when robot equipment 1 
barks, the "resentment" is emitted and it will be said that the feeling of the 
"resentment" is controlled, because the feeling parameter of the "resentment" of 
the 2nd feeling module 74 decreases. 

[0219] (2-2) As shown in instinct model drawing 22 of robot equipment, the 
instinct model 164 is built. 

[0220] Like the case in the feeling model 64, the 1st thru/or the 3rd sensor 61 , 62, 
and 63 in drawing 22 detect a user and the stimulus further given from the 
outside, such as an environment, and changes and outputs it to an electrical 
signal. This electrical signal is supplied to the 1st and 2nd input evaluation 
sections 171,172. 

[0221] The 1st input evaluation section 171 evaluates the electrical signal 
supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, and detects a 
predetermined instinct. A predetermined instinct here is the instinct of "love 
avarice." The 1st input evaluation section 171 supplies the evaluation value of 
the detected instinct to the 1st instinct module 173. 

[0222] A predetermined instinct is assigned to the 1st instinct module 173, and 
the parameter of instinct fluctuates based on the evaluation value of the instinct 
supplied from the 1st input evaluation section 171. For example, when "love 
avarice" is assigned as an instinct, the parameter of the instinct of "love avarice" 



will fluctuate based on the evaluation value of the "love avarice" supplied from 
the 1st input evaluation section 171. The 1st instinct module 173 supplies an 
instinct parameter to the output selection section 175. 

[0223] Similarly, the 2nd input evaluation section 172 also evaluates the 
electrical signal supplied from the 1st thru/or the 3rd sensor 61 , 62, and 63, and 
detects a predetermined instinct. A predetermined instinct here is the instinct of 
"appetite." The 2nd input evaluation section 172 supplies the evaluation value of 
the detected instinct to the 2nd instinct module 174. When the information on the 
residue of a dc-battery is inputted from the 1st sensor 61, the 2nd input 
evaluation section 172 evaluates this as information on appetite, and, 
specifically, supplies this evaluation value to the 2nd instinct module 174. 
[0224] A predetermined instinct is assigned to the 2nd instinct module 174, and 
the parameter of instinct fluctuates based on the evaluation value of the instinct 
supplied from the 2nd input evaluation section 172. For example, when 
"appetite" is assigned as an instinct, the parameter of the instinct of "appetite" 
will fluctuate based on the evaluation value of the "appetite" supplied from the 
2nd input evaluation section 172. The 2nd instinct module 174 supplies an 
instinct parameter to the output selection section 175. 

[0225] In addition, with the gestalt of this operation, although "love avarice" and 
"appetite" are mentioned as an example as a predetermined instinct, it is not 



limited to this. Namely, "movement avarice", "curiosity", etc. may be made into a 
predetermined instinct. 

[0226] The output selection section 175 judges whether the instinct parameter 
supplied from the 1st and 2nd instinct modules 173,174 is over the 
predetermined threshold, and the instinct parameter exceeding a threshold is 
outputted. Moreover, the output selection section 175 chooses and outputs the 
one where an instinct parameter is larger, when each of two instinct parameters 
from the 1st and 2nd instinct modules 173,174 is over the threshold. 
[0227] The action generation section 65 opts for the next action like the case in 
the feeling model 64 mentioned above based on the condition of the instinct 
supplied from the output evaluation section 175. That is, the action generation 
section 65 changes the instinct supplied from the output selection section 175 
into the instruction which directs concrete action. And while the action 
generation section 65 supplies the information on an instruction that action is 
directed to the output section 66, it is made to feed back to the output evaluation 
section 176. The output evaluation section 176 estimates the information on a 
directions instruction of the action supplied from the action generation section 65, 
and it controls by it to change the instinct parameter corresponding to the action. 
That is, the output evaluation section 176 changes the condition of instinct 
according to the action performed next. 



[0228] In the output section 66, the output which followed the action instruction 
from the action generation section 65 as mentioned above is performed. 
[0229] With such an instinct model 164, robot equipment 1 acts ******** to 
instinct according to the instinct parameter (condition of instinct) of the instinct 
model 164. Concretely, processing in case "appetite" is assigned to the 1st 
instinct module 173 at "love avarice" and the 2nd instinct module 174 is 
explained. In addition, the 1st sensor 61 is made into a touch sensor 20, and the 
following is explained here by using the 2nd sensor 62 as a dc-battery sensor 
(dc-battery manager). 

[0230] If the electrical signal corresponding to "the condition of being stroked" is 
supplied from a touch sensor 20 (the 1st sensor 61), the 1st input evaluation 
section 171 will evaluate the signal, and will determine the evaluation value of 
"love avarice." The 1st input evaluation section 171 supplies the evaluation value 
of "love avarice" to the 1st instinct module 173. The instinct module 173 changes 
the parameter of instinct based on the evaluation value of "love avarice." The 
parameter of instinct is supplied to the output selection section 175. 
[0231] On the other hand, if the electrical signal corresponding to "the condition 
(condition with few dc-battery residues) that he was hungry" is supplied from a 
dc-battery sensor (the 2nd sensor 62), the 2nd input evaluation section 172 will 
evaluate the signal, and will determine the evaluation value of "appetite." The 



2nd input evaluation section 172 supplies the evaluation value of "appetite" to 
the 2nd instinct module 174. The 2nd instinct module 174 makes the parameter 
of the instinct of "appetite" increase based on the evaluation value of "appetite." 
The parameter of the instinct of "appetite" is supplied to the output selection 
section 75. 

[0232] The output selection section 75 judges whether the instinct parameter 
supplied from the 1st and 2nd instinct modules 173,174 is over the 
predetermined threshold. Here, the instinct parameter of "appetite" shall be over 
a threshold. 

[0233] While the action generation section 65 changes the instinct parameter of 
the "appetite" supplied from the output selection section 175 into the instruction 
which directs concrete action (for example, it lies down) and supplies it to the 
output section 66, it is made to feed back to the output evaluation section 176. 
[0234] The output section 66 performs the output which followed the action 
instruction from the action generation section 65. That is, Legs 2a-2d are driven 
with Actuators 22a-22d, and it changes into the posture which lies down. 
[0235] The above is explanation about the feeling model which robot equipment 
1 has, and an instinct model. With such a feeling model and an instinct model, 
robot equipment changes the condition of feeling and instinct based on the 
external factor or inner factor which consists of a recognition result etc., and 



comes to take the action which made feeling and instinct express. Thereby, a 
user can appreciate now the feeling and instinct which change with an external 
factor and inner factors as action of robot equipment. 

[0236] and the time of robot equipment 1 meeting with other robot equipments -- 
the condition (parameter) of such feeling or instinct - being concerned -- others 
- it sends to robot equipment. Other robot equipments with which such feeling 
and an instinct have been sent by this start the predetermined processing 
corresponding to such information. For example, other robot equipments change 
self feeling and the condition (parameter) of instinct corresponding to the 
condition (parameter) of the sent feeling or instinct. By such processing, other 
robot equipments come to express action for the feeling and instinct which were 
influenced by the feeling of surrounding robot equipment, and the condition of 
instinct. 

[0237] (3) Specifically about the action for which it opts according to the 
condition of a feeling model in which robot equipment carried out behavioral 
model ****, and an instinct model, it becomes the action based on a behavioral 
model. Next, the behavioral model in the action generation section 65 is 
explained. 

[0238] The behavioral model has opted for the action output for operating robot 
equipment 1 by the sensor input, as shown in drawing 23 . Here, a sensor input 



is an input from the sensor for acquiring external information, such as the 
potentiometers 19a-19c of the CPC devices 25. Specifically, it considers as the 
information from the input semantics converter 91 that recognition information 
was acquired from the CPC device 25. 

[0239] The behavioral model M3 has two or more transition state tables with the 
different action purpose as a subsystem. As a subsystem is shown in drawing 
24 , specifically A system management The system management F1 made into 
the action purpose, and a posture Managing The posture management F2 made 
into the action purpose, and an obstruction Avoiding The obstacle avoidance F3 
and reflective actuation which are made into the action purpose The reflection 
F4 and the feeling expression which are made into the action purpose The 
feeling expression F5 made into the action purpose, and actuation of general 
autonomous action It has the state transition table of record F10 grade which 
sets preservation of autonomous action general F6 made into the action purpose, 
the game F7 which sets activation of a game as the action purpose, the instinct 
expression F8 which sets an instinct expression as the action purpose, the 
soccer F9 which sets actuation of soccer as the action purpose, and data as the 
action purpose. A behavioral model M3 It has opted for an action output which 
changes in the condition of considering as the purpose from a current condition 
based on such a state transition table. 



[0240] For example, the priority is given to each, and it is connected with the 
state transition table so that high action of significance may be performed 
preferentially. In this example, the priority is high in the sequence of record F10, 
soccer F9, the instinct expression F8, a game F7, autonomous action general F6, 
the feeling expression F5, reflection F4, obstacle avoidance F3, the posture 
management F2, and a system management F1. By this It comes to perform 
preferentially to the sensor input from the CPC device 25 in order of a system 
management F1, the posture management F2, obstacle avoidance F3, reflection 
F4, the feeling expression F5, autonomous action general F6, a game F7, the 
instinct expression F8, soccer F9, and record F10. When two or more outputs 
(action) collide by specifically attaching a priority in this way, high action of a 
priority comes to be chosen. 

[0241] Moreover, the principle of the algorithm called the probability finite 
automaton which determines the condition of changing probable about a state 
transition table based on transition probability, for example is used. 
[0242] A probability finite automaton is an algorithm determined more probable 
based on the transition probability P1 set [ whether it changes to other nodes 
NODE1 - NODEn, and ] up from one node NODE0 to the arc ARC1 - ARCn 
which connect between each node NODE0 - NODEn(s), respectively thru/or Pn, 
when the condition of n (n is integer.) individual is expressed as a node NODE0 - 



NODEn, as shown in drawing 25 . Here, in order to make an arc change 
between each condition which defined beforehand the condition that equipment 
(robot equipment 1) was realized, and defined actuation of equipment, it shows 
actuation of the equipment at the time of changing between each condition. 
[0243] By applying the algorithm of such a probability finite automaton to a state 
transition table, when current is in the 1st node NODE0, the following node is 
determined based on the information for state transitions, such as a current 
condition and a sensor input of the CPC device 25. 

[0244] In addition, about a behavioral model, as mentioned above, it is not 
limited to performing an action output based on a state transition table, and 
means other than this can also be taken. For example, a behavioral model can 
also be built using the neural network who comes to refer to the information 
processing mechanism in a neuron network. 

[0245] Moreover, it cannot be overemphasized that the subsystem which 
constitutes a behavioral model is not limited to the above mentioned. 
[0246] And on the occasion of an action output, as shown in drawing 23 , refer to 
the instinct value (instinct parameter) which is the output signal of the feeling 
value (feeling parameter) which is the output signal of a feeling model, and an 
instinct model for a behavioral model M3. 

[0247] In the feeling model M1, as mentioned above, while a feeling parameter 



fluctuates according to the input evaluation value based on the sensor input from 
the CPC device 25, it fluctuates according to the output evaluation value 
acquired when action is taken. Namely, as for the feeling model M1, a feeling 
parameter is updated by input evaluation and output evaluation. In addition, the 
feeling model M1 changes with what is depended on a reaction from the external 
world at an input, the thing to depend on an internal state, or the passage of time, 
and it is based on sadness, fear, surprise, dislike, etc. other than the resentment 
mentioned above or joy Goy). 

[0248] Similarly, in the instinct model M2, while an instinct parameter fluctuates 
according to the input evaluation value based on the sensor input from the CPC 
device 25, it fluctuates according to the output evaluation value acquired when 
action is taken. That is, an instinct parameter is updated by input evaluation and 
output evaluation also about the instinct model M2. In addition, the instinct model 
M2 mainly makes an internal state a factor, changes gradually, and is a model 
based on desire to the Lords, such as appetite, movement avarice, love avarice, 
and curiosity. 

[0249] Refer to the instinct value (instinct parameter) which is the output signal 
of the feeling value (feeling parameter) which is the output signal of such a 
feeling model, and an instinct model for a behavioral model M3 in the case of the 
decision of action. 



[0250] Furthermore, as a behavioral model M3 is shown in drawing 23 , renewal 
of an action selection probability is made with the study module M4. 
[0251] The study module M4 is a module for making the information on past 
reflect in future action etc., for example, learns the past action. For example, the 
study module M4 changes the action selection probability of the subsystem 
(state transition table) which constitutes a behavioral model M3 based on a 
study result. Thereby, selection of the subsystem with which the information on 
past was reflected comes to be made. 

[0252] Specifically, as for the study module M4, an instruction signal changes 
reception and a study condition. An instruction signal is the information which is 
related to instruction of study of the recognition results which the 
above-mentioned input semantics converter 91 obtains, for example, the 
information "it was struck" and "it was stroked." 

[0253] The study module M4 changes the action selection probability relevant to 
the action over the past several times, when such an instruction signal is 
received. For example, the study module M4 makes low the action selection 
probability of some actions taken just before that when an instruction signal was 
the information on "having been struck", and when an instruction signal is the 
information on "having been stroked", it makes high the action selection 
probability of some actions taken just before that. By such actuation, robot 



equipment ceases to discover the action carried out just before being struck, for 
example, and comes to discover frequently the action carried out just before 
being stroked. 

[0254] The above behavioral models M3 opt for final action with reference to the 
instinct value which shows the feeling value which shows the feeling parameter 
which changes with an input evaluation value and output evaluation values, and 
an instinct parameter with the subsystem from which a priority etc. changes with 
study modules M4 further. 

[0255] By the action selection module 180, the predetermined subsystem in a 
behavioral model M3 (action) is chosen, and it outputs to the output section 66 
which showed the selected action to drawing 22 . The CPC device 25 is 
controlled, for example, hand and foot, the head, a tail, etc. are operated, and 
the action concerned is made to complete in the output section 66, so that it may 
become the action chosen with the action selection module 180. And it is fed 
back to the feeling model M1 and the instinct model M2 which considered as the 
output evaluation value which this actuation mentioned above, and were 
mentioned above. 

[0256] In addition, specifically about delivery of the information between the 
action selection module 180 and the CPC device 25, it is carried out through the 
above-mentioned output semantics converter 101. 



[0257] (4) The growing model robot equipment 1 of robot equipment has the 
growing model for opting for the action according to a growth step further. A 
growing model is a model to which robot equipment 1 changes action or 
actuation as if the real animal "grew." 

[0258] Robot equipment is made as [ discover / by this growing model / the 
action according to growth level (growth degree) ]. Specifically, robot equipment 
1 is made as [ carry out / by the growing model / action according to four "growth 
steps", "youth", "boyhood", "adolescence", and "adulthood", ]. 
[0259] A growing model is equipped with a behavioral model which was 
mentioned above for every growth step of "youth", "boyhood", "adolescence", 
and "adulthood", and, specifically, is made as [ perform / action according to 
growth ] by choosing the behavioral model according to each growth step. For 
example, difficulty, complicatedness, etc. of action or actuation are expressing 
the difference arising from the "growth step" of a behavioral model. Specifically, 
it is as follows. 

[0260] The behavioral model of "youth" so that a step may be made small and it 
may be "toddling" about a "walk condition" So that it may become the motion 
with "he walks", "it standing", and extent "that goes to sleep" only "simple" about 
a "motion" Moreover, further, the amplification factor of a sound signal is 
reduced about a "sound", and it is made as [ become / a "small short" cry ] so 



that the same action may be repeated, it may be made to perform it about 
"action" and it may become "monotonous" action. 

[0261] And it is carrying out by monitoring continuously and counting the 
generating about two or more elements (these being hereafter called growth 
element.) which participate in "growth" decided beforehand, such as 
predetermined action and actuation, about transition of such a growth step. 
[0262] When the threshold to which the total value (henceforth the 
comprehensive experience value of a growth element) of the cumulative 
frequency of each growth element was beforehand set considering the 
cumulative frequency (counted value) of this growth element as information 
which shows a growth degree is specifically exceeded The behavioral model to 
be used is changed, namely, it changes into the behavioral model of the 
"boyhood" when growth level (level, such as difficulty of action or actuation and 
complicatedness) is higher than the behavioral model of "youth", and the growth 
step is made to change. 

[0263] Here, a growth element is the predetermined action and the actuation of 
the strengthening study which becomes by the count of a success of the 
command input using a sound commander (remote controller), the sensor input 
through the touch sensor 20 applicable to "it stroking", and "striking", the action 
for which it opted, and actuation etc., the sensor input through the touch sensor 



20 which does not correspond to "it stroking", and "it striking", and "it playing with 
a ball" etc. 

[0264] And after making a growth step change in this way, the behavioral model 
of the "boyhood" which is the growing model which changed is followed, for 
example, making rotational speed of each actuator 22 quick about a "walk 
' condition" etc. - carrying out "- a few - firmly - " - so that he may walk So 
that the number of motions may be made to increase about a "motion" and it 
may become the motion with "advanced and complicated" a few So that it may 
become the action which opted for the next action with reference to pre- action 
about "action", and had "a few is the purpose" Moreover, the voice output from 
each actuator 22 or a loudspeaker 23 is controlled to extend the die length of a 
sound signal S6 about a "sound", and to gather an amplification factor, and to 
become a cry for a long time with "loud" a few. 

[0265] Like this, after this, whenever it exceeds each threshold with which the 
comprehensive experience value of a growth element made it correspond to 
"adolescence" and "adulthood", respectively, and was beforehand set as them, 
the die length and the amplification factor of a sound signal which make a 
sequential change at the behavioral model of the "adolescence" when a "growth 
step" is more high, or "adulthood", and give a behavioral model to the rotational 
speed and the loudspeaker 23 of each actuator 22 according to the behavioral 



model concerned are gathered gradually. 

[0266] By growing model which was described above, robot equipment 1 A 
"growth step" goes up (that is, it changes from the "boyhood" from "youth", and 
"boyhood" to "adulthood" from "adolescence" and "adolescence".). It follows. A 
"walk condition" from "toddling" to "a firm walk" a "motion" -- from [ "simple" ] - 
"- altitude and complicated" - "action" -- "acting with the purpose" from 
"monotone" - and it comes to make action express so that a "sound" may 
change from "it is small short" gradually "for it to be large for a long time" 
[0267] And robot equipment 1 is exchanged among other robot equipments, as 
the information on the self growth step specified by such self growing model was 
mentioned above as information on growth level. Thereby, robot equipment 1 is 
made as [ opt / for action / according to the growth level of the robot equipment 
of the partner who met ], as mentioned above. 

[0268] In addition, this invention is not limited to the gestalt of above-mentioned 
operation. 

[0269] For example, although two or more robot equipments are made as 
[ discover / by recognizing existence of other robot equipments / the action for 
opposite two or more sets, such as a dance, ], a transition state probability can 
also be changed according to the recognized number. For example, it runs or 
the transition probability of action, BANZAI, is gathered. Specifically, transition 



probability is determined in consideration of crowd psychology etc. 
[0270] Moreover, based on information [ information / which is acquired by 
"mating of robot equipment" / family-line ], such as delivery, family line, twin, and 
parent and child, a behavioral model, transition probability, etc. can also be 
changed together with ID between robot equipment together. The value of joy of 
a feeling parameter may be raised, or in the case of twin, a feeling parameter 
modification means is adjusted, and you may make it seldom increase the 
feeling value of the resentment by this, so that it may not get angry. 
[0271] Moreover, it can send together [ the distance information between robot 
equipment 1 ], and the degree of effect can also be changed with distance. 
[0272] Moreover, although it is made to greet about the directive sensor using 
infrared radiation with directivity etc., it is not limited to this. For example, the 
mark is given to the position of one robot equipment, and when it has been 
recognized with the camera whose robot equipment of another side is an image 
pick-up means, it can greet. 
[0273] 

[Effect of the Invention] By having the control means which starts predetermined 
processing, when other robot equipments are met with the predetermined sense, 
when the robot equipment concerning this invention meets with other robot 
equipments and the predetermined sense, it can discover predetermined 



processing of information-interchange action etc. 

[0274] moreover, the control approach of the robot equipment concerning this 
invention is starting predetermined processing, when other robot equipments' 
are met with the predetermined sense, and when it meets robot equipment with 
other robot equipments and the predetermined sense, making predetermined 
processing of information-interchange action etc. discover cuts it. 
[0275] Moreover, when the robot equipment concerning this invention enters in a 
predetermined field from other robot equipments, predetermined [, such as 
information-interchange action, ] can make it discover by having the control 
means which starts predetermined processing, when it enters in a 
predetermined field from other robot equipments. 

[0276] Moreover, the control approach of the robot equipment concerning this 
invention can make robot equipment start predetermined processing of 
information-interchange action etc. by starting predetermined processing, when 
it enters in a predetermined field from other robot equipments, when it enters in a 
predetermined field from other robot equipments. 

[0277] Moreover, a growth degree detection means to detect the degree of 
growth of other robot equipments which are in a self perimeter, By having the 
control means which starts predetermined processing according to the degree of 
growth of other robot equipments which the growth degree detection means 



detected According to the degree of growth of other robot equipments which 
detected the degree of growth of other robot equipments which are present in a 
self perimeter with the growth degree detection means, and the growth degree 
detection means detected, predetermined processing can be started by the 
control means. 

[0278] Thereby, robot equipment can start predetermined processing according 
to the degree of growth of other robot equipments which are present in a self 
perimeter. 

[0279] Moreover, the control approach of the robot equipment concerning this 
invention By haying the growth degree detection process of detecting the degree 
of growth of other robot equipments which are present in a self perimeter, and 
down stream processing which starts predetermined processing according to the 
degree of growth of other robot equipments detected at the growth degree 
detection process Robot equipment can be made to start predetermined 
processing according to the degree of growth of other robot equipments which 
are present in a self perimeter. 

[0280] Moreover, a receiving means to receive the map information to which the 
robot equipment concerning this invention is transmitted from other robot 
equipments, By having the control means which controls action based on a 
location detection means to detect the current position, and the currency 



information acquired by detection of a location detection means and the map 
information which the receiving means received a receiving means receiving the 
map information transmitted from other robot equipments, and controlling action 
by the control means based on the currency information acquired by detection of 
a location detection means and the map information which the receiving means 
received cuts. 

[0281] Thereby, robot equipment is movable to the predetermined specified 
substance based on the map information acquired from other robot equipments. 
[0282] Moreover, the control approach of the robot equipment concerning this 
invention can move to the predetermined specified substance to robot 
equipment based on the map information which acquired from other robot 
equipments by having the migration process which robot equipment moves to 
the predetermined specified substance based on the receiving process at which 
robot equipment receives the map information transmitted from other robot 
equipments, and the information on the current position and the map information 
which received at a receiving process. 

[0283] Moreover, the map information which produced map information with a 
map information production means based on the situation of the perimeter 
moved and obtained by having a map information production means produce 
map information based on the situation of the perimeter which the robot 



equipment concerning this invention moves and is obtained, and a map 
information-storage means to by_which the map information which a map 
production means produced is memorized, and a map production means 
produced can be memorized by the map information-storage means. 
[0284] Thereby, robot equipment produces map information, and it can hold it in 
order to provide other robot equipments with this map information. 
[0285] Moreover, the control approach of the robot equipment concerning this 
invention can make hold, in order make robot equipment produce map 
information and to provide other robot equipments with this map information by 
having the map information creation process which produces map information 
based on the situation of the perimeter which robot equipment moves and is 
obtained, and the storage process which memorize the map information which 
produced with the map making process for a map information-storage means. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance of the robot 
equipment of the gestalt of operation of this invention. 



[Drawing 2] Robot equipment is the perspective view showing signs that ** is 
carried out autonomously. 

[Drawing 3] It is the perspective view showing the robot equipment for which 
information is exchanged by the means of communications using infrared 
radiation. 

[Drawing 4] It is the perspective view showing the robot equipment for which 
information is exchanged by the means of communications using a scale. 
[Drawing 5] It is the block diagram showing robot equipment equipped with the 
means of communications using an electric wave. 

[Drawing 6] It is the block diagram showing the robot equipment for which 
information is exchanged by the means of communications using an electric 
wave. 

[Drawing 7] It is drawing used in order to explain the robot equipment which 
greets, when other robot equipments are faced. 

[Drawing 8] When it enters in other robot equipments and a predetermined 
distance, it is drawing used in order to explain the robot equipment which carries 
out predetermined processing. 

[Drawing 9] It is drawing used in order to explain the robot equipment which 
produces the map information on the room. 

[Drawing 10] It is the block diagram showing the configuration of the robot 



equipment of the gestalt of other operations concerning this invention. 
[Drawing 11] It is drawing used in order to explain the case where take 
adjustment of map information and it moves. 

[Drawing 12] It is drawing used in order to explain the case where coordination 
actuation by two or more robot equipments is performed. 

[Drawing 13] It is drawing showing the configuration of the software in the robot 
equipment which manages action of two or more robot equipments etc. 
[Drawing 14] It is drawing showing the example of the robot control script for 
controlling action of two or more robot equipments. 

[Drawing 15] It is drawing showing the "wave" actuation by coordination action of 
two or more robot equipments. 

[Drawing 16] It is the block diagram showing the circuitry of robot equipment. 
[Drawing 17] It is the block diagram showing the signal-processing section of 
robot equipment. 

[Drawing 18] It is the block diagram showing the configuration in the robot 
equipment for communicating using infrared radiation. 

[Drawing 19] It is the block diagram showing the middleware layer 80 and the 
virtual robot 110 which are constituted in the software layer of robot equipment. 
[Drawing 20] It is the block diagram showing the example of the software layer of 
robot equipment. 



[Drawing 21] It is the block diagram showing the feeling model of robot 
equipment. 

[Drawing 22] It is the block diagram showing the instinct model of robot 
equipment. 

[Drawing 23] It is the block diagram showing the behavioral model of robot 
equipment. 

[Drawing 24] It is the block diagram showing the subsystem of an 
above-mentioned behavioral model. 

[Drawing 25] It is drawing used in order to explain a stochastic automaton. 
[Description of Notations] 

1 Robot Equipment, 5 Control Means, 6 Transmitting Means, 7 Receiving Means, 
8 Storage Means, 9 Location Detection Means, 10 Map Production Means, 21 
Microphone, 23 Loudspeaker, 26 Means of Communications, 14 PC Card l/F 
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□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



